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ABSTRACT
RED CLOVER AS A LIVING MULCH: IMPLICATIONS FOR 
SUSTAINABLE AGRICULTURE AND ENVIRONMENTAL CONSERVATION
by
Bill Errickson 
Advisor: Serita Frey 
University of New Hampshire, September, 2007 
This study evaluated the short-term effects of a red clover living mulch on soil 
physical, chemical and biological properties, in an organically managed tomato 
agroecosystem in New Hampshire. Four treatments were established, including bare 
ground with no black plastic (BGNP), bare ground with black plastic (BGBP), red clover 
with no plastic (LMNP), and red clover with black plastic (LMBP). The effects o f these 
practices are discussed in relation to total soil C and N, N mineralization, microbial 
biomass, mycorrhizal root colonization, aggregation, bulk density, moisture, and pH. 
Tomato yield, plant N uptake, and weed emergence were also determined. Large 
macroaggregates were significantly greater between rows of LM compared to BG 
treatments. Tomato yields were lower for LM plots in 2005, though not in 2006. While 
soil properties indicate some improvement, future studies over longer periods of time are 
required on living mulch systems before recommendations can be made to farmers.
vi
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CHAPTER I 
INTRODUCTION
With the current global human population exceeding six billion, and projected to 
reach seven billion by the year 2013 (U.S. Census Bureau, 2004), it continues to be a 
challenge for modem agriculture to produce enough food for the earth’s inhabitants. 
When considering the environmental implications associated with conventional 
agriculture, this challenge evolves into developing food systems that are environmentally, 
economically, and socially sustainable. Where previous practices have focused solely on 
crop yield, emphasis is now being placed on the importance of maintaining soil fertility, 
which in turn contributes to a healthy agroecosystem (Mollison & Holmgren, 1978,
Droan et al., 1996; SAN, 1998; Lu et al., 2000; Magdoff and van Es, 2000; Bulluck et 
al., 2002; Lotter, 2003; Cavagnaro et al., 2006). This study evaluates a potential 
sustainable soil management alternative to conventional tomato production in New 
Hampshire by evaluating the effects of a red clover living mulch system on the 
interactions between the plant and soil communities.
The current industrial system of agriculture was developed as a result of abundant 
and inexpensive energy sources, mainly natural gas and oil, making large scale operations 
possible. However, the impact of this mechanization on the land is often overlooked 
(Mollison & Holmgren, 1978). There are severe environmental impacts associated with 
the extensive use of heavy machinery, chemical fertilizers and pesticides, including 
increased soil erosion, reduced soil fertility, a loss of biodiversity, contamination of 
ground water, eutrophication in rivers and lakes, and increased levels of CO2 released
1
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into the atmosphere, contributing to global climate change (Robertson et al., 2000; Lai, 
2004). The amount of CO2  currently being released into the atmosphere under 
conventional agricultural management can be reduced under alternative practices 
(Robertson et a l, 2000). Intensive cultivation speeds up the decomposition of soil 
organic matter, resulting in a release of C in the form of CO2  as soil organisms respire. 
An additional dependence on fossil fuels used to produce and transport synthetic 
fertilizers and plastic mulches compounds the deleterious effects on the atmosphere. 
However, by supporting a more localized food system, reducing tillage and increasing 
legume cover, there exists potential to actually store C within the soil rather than 
depleting it (Robertson et al., 2000).
Crews and Peoples (2004) found that N from legume sources is potentially more 
sustainable than synthetic N with respect to ecological integrity, energetics, and food 
security. This study also suggests that while some countries are dependent of synthetic N, 
many countries, including the United States, have the capacity to greatly reduce their 
dependence on synthetic N. This can be achieved without bringing new land into 
production by reducing food wastes, reducing net food exports, and reducing meat 
consumption. However, research is still required to develop region-specific legume and 
crop combinations (Crews and Peoples, 2004).
Red clover (Trifolium pratense) is a leguminous perennial cover crop with winter 
hardiness to zone 4 that can add 0.8 to 1.2 T dry matter/hectare and fix N at 13 to 27 
kg/ha in one growing period with less nitrate leaching than synthetic N applied at a 
comparable rate (SAN, 1998). This correlates well to the N requirement of 14 to 18 kg/ha
2
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for fresh market tomatoes (Diver et al., 1999). In addition to providing N and organic 
matter to the soil, red clover also encourages beneficial insects, thus reducing the need for 
pesticide application. However, red clover may also encourage tarnished plant bug. Red 
clover’s low cost and adaptability to a variety of soil types and environmental conditions 
make it a practical cover crop with diverse benefits for sustainable soil management.
While there are various options for cover crop management, a living mulch 
system is one that is modeled after natural ecosystem functions. A living mulch system 
involves growing a cover crop between the rows of the main crop, where conventionally 
there would be bare soil, requiring alternative weed control strategies. The cover crop is 
periodically mowed and the mulch is applied to the adjacent food crop’s row (Figure 1). 
Additionally, mulches have an effect on decreasing soil water evaporation and reducing 
soil erosion (Abdul-baki & Teasdale, 1993). While black polyethylene (BP) mulch is 
allowable for use on organic farms by the Organic Foods Production Act, and has been 
demonstrated to reduce weeds and induce early yields, the plastic creates an impenetrable 
surface on the farm. This increases both runoff and soil erosion, which can have long­
term deleterious effects on the soil as well as on surrounding ecosystems (Rice et al. 
2001). In addition, most of the plastic is non-degradable, which means that although it is 
organic, its production and disposal is not necessarily sustainable.
Nitrogen mineralization is the process by which soil microorganisms transform 
organic N into inorganic N, which can then be assimilated by plants in the forms of NH4 + 
and NO3'. An understanding of this process is especially important to the organic 
management of soil fertility because N is the most common limiting factor to plant
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growth, and subsequently the most common synthetic fertilizer addition. In addition, 
legume-based cropping systems have demonstrated reduced losses in C and N 
(Drinkwater et al. 1998). Comprehension of the natural rates of N mineralization in 
agricultural soils under different crop rotations will lead to reduced external inputs and 
leaching as a result of the synchronization of the plants’ N requirements to the soil’s rate 
of mineralization. There is also evidence that leguminous cover crops increase the 
mineralization of native soil N, ultimately enhancing the long term fertility of the soil and 
demonstrating potential to mediate N deposition (Ashraf et al. 2004).
Organic inputs and mulches have also been shown to increase microbial biomass 
and N availability in organic tomato farming systems, most likely due to improved water 
and C availability to microbes (Cong Tu et al., 2006). Systems that utilize legume 
residues tend to have more microbial biomass C in the top 5 cm of soil under no-tillage 
conditions as compared to conventional tillage (Lupwayi et al., 2004). Fungal-dominated 
communities, which are more prevalent in reduced tillage soils (Frey et al., 1999), have 
the potential to sequester more C than bacterial-dominated communities (Cavagnaro et 
al., 2006). Living mulch systems exhibit fungal-dominated soil communities with greater 
densities o f higher trophic soil organisms (e.g., nematodes, microarthropods, 
mesostigmatid mites, and ciliates) (Nakamoto & Tsukamoto, 2006). This ultimately 
results in a higher litter decomposition rate and enhanced activity in the detritus food web 
as indicated by substrate induced respiration (SIR) (Nakamoto & Tsukamoto, 2006).
Structural stability of an agroecosystem can be evaluated by examining the 
percentage of water stable aggregates present under different management techniques.
4
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Carbon sequestration potential of sustainable cropping systems is influenced by C inputs 
and tillage, as well as soil type, fertility, and the composition of the microbial 
community. Because macroaggregates are more effective at protecting soil C (Simpson et 
a l, 2004; Kong et al., 2005), a system that utilizes reduced tillage, thus preserving 
aggregate stability, has the ability to sequester more C.
Bulk density is conventionally controlled by tillage, loosening and aerating the 
soil to provide for proper root growth. However, due to the aforementioned effects of 
long term soil tillage, natural processes can be designed into the agroecosystem and 
utilized to perform the same functions. There is great importance in a cover crop’s root 
system, as this will prevent soil erosion, produce root exudates, and add organic matter 
through fine root turnover, ultimately providing a habitat and substrate for soil organisms 
(Doran et al., 1996). Red clover has a deep taproot that can penetrate and loosen 
compacted soils, while transporting nutrients from depths unattainable by plants with a 
shallower root network.
Increased arbuscular mycorrhizal fungal associations with more developed root 
systems have been shown to increase shoot biomass in tomato, except in high P 
conditions, as a result of the advantage in nutrient competition associated with AM fungal 
symbiosis (Sylvia et al. 2001). Red clover has been shown to encourage native AM fungi 
(Menendez et al., 2001) which tend to have more of a beneficial effect on the 
agroecosystem than introduced species (Cavagnaro et al, 2006). There is also evidence of 
AM fungi-mediated N transfer between cover crops and main crops in between-row 
systems (Cheng and Baumgartner, 2004). AM fungi also have the potential to increase
5
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both N H / and N 0 3' uptake (Frey and Schuepp, 1993; Johansen et al., 1993), as well as 
other nutrients Including Zn, Cu, and K (Marschner and Dell, 1994). Cavagnaro et al 
2006 observed AM fungi to play an important role in plant N, P, and Zn nutrition and the 
mitigation of ecosystem N losses. Their study also found increased percentage of 
macroaggregates in soils inoculated with AM fungi.
There is currently a discrepancy in the literature over the yield benefits of a living 
mulch system as well as a need for more research evaluating organic farming practices. 
Durgy and Ashley (1993) produced comparable yields of tomato in a red clover living 
mulch and conventional system in Connecticut. In Maryland, tomatoes grown using hairy 
vetch, subterranean clover, and crimson clover mulches out-yielded those conventionally 
grown in BP mulch and bare ground (Abdul-Baki & Teasdale, 1993; Abdul-Baki et al., 
1996). Biazzo and Masiunas (2000) demonstrated positive effects when utilizing red 
clover as a living mulch on hot peppers, which are in the same family as tomatoes 
(Solanaceae), while Caldwell and Ogutu (2000) produced comparable yields with a rye- 
vetch and cucumber system. However, Bath (2001) achieved only marginal yields 
applying red clover to leek.
Proper management of a cover crop in a living mulch situation is essential, as it 
can compete with cash crops for nutrients, light, and water (Germeier, 2006, Law et a l, 
2006). By growing a leguminous cover crop as a living mulch, soil that would 
conventionally be bare, and subject to weeds, is now covered. A red clover living mulch 
can compete with weeds by shading, smothering, and through allelopathic residues, by 
which chemical compounds naturally occurring in the clover inhibit weed growth
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(Liebman & Sundberg, 2006). Where weeds would pose as competition to the crops, the 
living mulch’s N-fixing ability and stimulation of soil microbial activity through root 
exudates and decomposition of mulch and fine roots actually has potential to benefit the 
crops. Currently there is limited information concerning the organic management o f a 
living mulch.
Common practice for organic tomato production involves utilizing raised beds, 
amended with compost and/or organic fertilizers. Black plastic is often used to suppress 
weeds, conserve water, and warm the soil, while mechanical cultivation is utilized to 
control weeds between the rows. Mulching with organic materials is also common, as this 
adds organic matter to the soil, provides weed control and conserves moisture, though it 
can inhibit soil warming (Kopsell, 2000). Permanent ground covers or mulched 
walkways are also utilized to control weeds between rows.
Here I present results from a field study in which tomato plants were grown in an 
organically managed agroecosystem utilizing several common organic management 
practices in comparison to a red clover living mulch system. Mechanical cultivation of 
bare ground (BG) between rows was compared to red clover living mulch (LM), while 
black plastic (BP) or no plastic (NP) was utilized in the rows. The first objective of this 
study was to examine the effects of the various management practices on soil structure 
and function by sampling soil from in and between rows within the plots throughout the 
2005 and 2006 growing season. Samples were analyzed for total C and N, N 
mineralization, microbial biomass, mycorrhizal root colonization, aggregation, bulk 
density, moisture, and pH. The second objective was to quantify the effects of the
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practices on the plant community by evaluating tomato crop yield, N uptake, and weed 
emergence. The final objective involved communicating the results of this study to New 
England farmers, growers, and community members through the development o f an 
outreach program that involved field demonstrations of the living mulch system, as well 
as the incorporation of the produce into the UNH dining halls.
The hypothesis at the outset of this study was that red clover (Trifolium pratense) 
living mulch would influence the interactions between the plant and soil communities 
when grown between rows of tomatoes in an organically managed New Hampshire 
agroecosystem by increasing fungakbacterial ratios and mycorrhizal colonization, 
improving soil structure, reducing weed pressure, and enhancing N mineralization, 
ultimately resulting in a stable ecosystem with comparable yields to conventional 
practices.
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Experimental treatment areas were established on organically managed land at the 
University of New Hampshire Woodman Horticultural Research Farm, Durham, NH.
This site had a cover crop of winter rye growing on it for the duration of the 2004 season, 
prior to the establishment of the red clover study plots. The field was initially plowed and 
amended with compost as prescribed by a preliminary soil test (Appendix I). Four yards 
of U-Doo compost (Appendix II) from the UNH Kingman farm (1633 kg) with a 
moisture content of 62% were applied to the field in May of 2005 and October of 2005 in 
preparation for the 2006 season. This equates to 1012 kg dry weight of compost applied 
to a 810 m2  plot, or approximately 2.23 tons per hectare, which is consistent with 
recommendations from Appropriate Technology Transfer for Rural Areas (ATTRA) 
(Diver etal., 1999).
Red clover stands were established in Spring 2005 using oats as a nurse crop. Red 
clover was inoculated with rhizobia and broadcast seeded at a rate of 13.4 kg/ha equating 
to 13.6g/10.1 m2 strip. Oats were broadcast seeded with red clover at a rate of 71.7 kg/ha, 
equaling 72.6 g /10.1 m2 strip (Sarrantonio, 1994). All plots consisted of raised beds with 
1.83 m center spacing and single rows o f tomatoes spaced 0.61 m apart.
Bare ground (BG) treatments had bare soil between rows that was tilled bi-weekly 
using a walk-behind roto-tiller. This practice was compared to red clover living mulch 
(LM) growing between rows, which is currently being developed as a potentially more
9
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sustainable soil management option. Black plastic mulch (1.25 mm) was applied in-row 
to raised beds in the black plastic (BP) treatments, as this is common for organic tomato 
production. In-row treatments without plastic mulch were designated as no plastic (NP), 
as this practice is also common, especially in a system where organic mulches are to be 
added. Living mulch plots were mowed in between rows three times throughout the 
season, with mulch being applied to the row (LMNP plots). In-row weeds of the BGNP 
plots were controlled by hand weeding. Plastic mulch was removed and compost and 
straw mulch were applied to all raised beds in fall 2005. All tomato crop residues were 
also removed from the field. In May o f 2006, the straw was removed and the compost 
was tilled into the raised beds in strips using a walk behind roto-tiller. The established red 
clover stand surrounding the tomatoes remained as a mulch for the 2006 season. Plastic 
mulch was re-applied to the BP treatment rows.
Plots were arranged in a split-block design, with living mulch or bare ground 
treatments distributed in rows (every other plot across the field), and black plastic or no 
plastic as distributed in columns (every other plot up and down the field) (Figure 2). Each 
of the four fully replicated columns was designated as a block and contained all four 
treatments. The four treatments included: red clover mulch with no plastic (LMNP), 
plastic mulch with no clover (BPBG), red clover and plastic mulch (LMBP), and bare 
ground with no plastic (BGNP) (Figure 2). Each plot consisted of one data row 
positioned between two buffer rows of 10 tomato plants each, for a total of 30 tomato 
plants per plot. The buffer rows served to shield the data row from outside influences, 
ultimately striving for greater control in the experiment. The data row contained plants
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that were sampled for yield, N uptake, and AM fungal root colonization. End plants in 
each data row were not sampled, resulting in 8  data plants per plot. All 16 plots were 
contained within a 810 m2  field. Raised beds, trickle tape irrigation, and trellising were 
utilized on all plots. Pest and disease problems were monitored and controlled by the 
selection of the early blight tolerant Mountain Fresh variety of tomato, as well as hand 
picking of insects, and proper cultural practices, including trellising to keep foliage out of 
contact with the soil. One application of Bacillus thuringiensis (Bt) was used in 2006 to 
control tomato horn worms.
Soil chemical analyses
Net nitrogen mineralization was assessed in situ via the buried bag method 
(Westermann & Crothers, 1980). Adjacent soil cores ( 6  x 10 cm) were collected monthly 
from each plot from June through September, both in-row and between rows o f tomatoes. 
Both samples were sealed in plastic bags. One sample was placed back into its original 
core hole and covered with soil for a 30 day incubation. This was repeated for a second 
bag, in case one became damaged during the incubation period. The third sample was 
returned to the lab, stored at 4°C, and processed within 48 hours. Subsamples (10 g) 
were mixed with 50 mL 1M KC1, shaken for 30 minutes, and gravity filtered through 
Whatman #40 filter paper. The extracts were frozen and analyzed for NH4 + and NO3 ' 
using a WestCo Scientific “SmartChem” discrete colorimetric analyzer. Net N 
mineralization was calculated as the difference in NH4 + and N 0 3‘ before and after 
incubation.
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Five soil cores ( 2 x 1 5  cm) from in-row and between rows of each plot were 
collected in October 2005 and September 2006, and analyzed for total C and N by dry 
combustion using a Perkin-Elmer NC 2100 Soil Analyzer. Prior to analysis, the soil was 
sieved (2 mm), air dried, and ground to a flour consistency. An additional 10.0 g of the 
original bulk sample was used to measure pH twice throughout the season (1:2 wt/vol in 
water).
Soil aggregate distribution
One intact soil core (15 x 7.5 cm) each from in and between tomato rows was 
used to calculate bulk density and measure aggregation. Sampling occurred in June and 
October of 2005 and June and September of 2006. Subsamples (10.0 g) were dried at 
105°C to determine moisture content. After adjusting for moisture, bulk density was 
calculated as the mass of soil per unit volume.
The water-stable soil aggregate distribution was evaluated by wet sieving using 
the field-moist, capillary wetted (FM-CW) procedure (Beare and Bruce, 1992). Intact soil 
cores were gently separated by hand along fissures of least resistance and sieved ( 8  mm). 
Subsamples (lOOg) were wet sieved into four aggregate size classes: large 
macroaggregates (>2000 pm), small macroaggregates (250-2000 pm), microaggregates 
(50-250 pm) and the silt plus clay fraction (< 53 pm). To capillary wet the samples prior 
to sieving, a sample was placed on the largest sieve ( 2 0 0 0  pm) in water sufficient to form 
a thin film on the screen. The soil was distributed over the sieve and allowed to wet by 
capillary action for 5 minutes. The water level was raised to 1.5 cm above the surface of 
the sieve. The sieve was then lifted up and down 50 times in two minutes, each time
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allowing the water to cover the soil in the sieve. The remaining water and soil solution in 
the wash basin was then passed through the next size smaller sieve, and the procedure 
was repeated for all size classes. After sieving, aggregates were backwashed into an 
aluminum pan, air-dried and weighed (Beare and Bruce, 1992).
Microbial biomass and mycorrhizal colonization
Microbial biomass was evaluated by subsampling 10.0 g from the 2 x 15 cm cores 
collected for C and N analysis. Bacterial and fungal biomass was estimated by direct 
microscopy coupled with image analysis (Frey et al., 1999). Samples were ground in a 
blender with 90 mL DI water for 60 seconds. 10.0 mL of solution was then extracted, and 
further diluted at a ratio of 1 mL solution:9mL DI water. Two sets of slides were then 
created with 20 pL of the diluted solution per well. Bacterial slides were stained with 
DTAF (5-(4,6-dichlorotriazin-2yl)aminofluorescin), while fungal slides were stained with 
tinopal. Bacterial biomass was estimated by examining slides under a Zeiss microscope 
using the lOOx objective lends and blue light filter. Visible bacteria were counted in ten 
viewing fields per well. Fungal biomass was estimated by examining 30 sections of each 
well using the 30x objective lens and yellow light filter. Digital images were taken where 
fungi were apparent. The digital images were then loaded into the KS 300 biomass 
estimator program. Bacterial and fungal biomass was calculated as pg/g soil.
Mycorrhizal colonization was estimated using the grid-line intersect method 
(Giovannetti and Mosse, 1980). One whole tomato plant was dug up from each plot and 
its aboveground biomass was removed. The roots were cleared in 5% KOH at 90°C. 
Samples were then stained in trypan blue in lactophenol, and preserved in FAA solution
13
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(Phillips and Hayman, 1970). The samples were spread out on a Petri dish with a 1 cm x 
1 cm grid o f lines. Vertical and horizontal gridlines were scanned and the presence or 
absence of infection was noted at each point the root crosses a line. The proportion of 
infected roots was evaluated by counting 100 root/gridline intersects. Total root length 
was equal to the total number of root/gridline intersects (Giovannetti and Mosse, 1980). 
Tomato yield, N  uptake, and weed emergence
Tomatoes were harvested and weighed from 8  data plants in the center row of 
each plot every 7 days at the breaker to firm-ripe stage from August through September. 
Leaf tissue samples were also obtained, dried at 60 °C, ground, and analyzed for C and N 
concentration on the NC 2100 Soil analyzer.
Weeds were measured using the beaded string method for estimating ground 
cover (Sarrantonio, 1994). A string with 6 ” markings every 15.25 cm was set out for the 
length of the row, with ground cover counts being taken at each interval. Percentage 
ground cover was determined for weeds, bare ground, clover, and oats where appropriate. 
Statistical Analysis
A  one-way analysis of variance (ANOVA) was performed by utilizing the PROC 
GLM procedure using the S AS statistical program. The four blocks of the split-block 
design were factored in where appropriate and a test for normality was performed. 
Differences between mulch type (BG or LM) and plastic type (BP or NP) were examined, 
as were the interactions between the treatments (BGBP, BGNP, LMBP, LMNP). Data 
was compared in-row and between-row and correlations were examined where 
applicable.
14
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
CHAPTER I 
RESULTS
Mean monthly in-row N 0 3' mineralization ranged from 1.68 to 3.89 pg N/g soil 
across treatments, BGNP to BGBP, respectively. No significant differences were 
observed for in-row N 0 3‘ mineralization when comparing monthly values during 2005 or 
2006. However, between-row N 0 3' mineralization did exhibit significant monthly 
differences in 2006, with the LMBP treatment demonstrating the highest rate in July 
followed by LMNP, and LMNP highest in August (p <0.05) (Figure 3). Ranges across 
treatments for mean between row N 0 3' mineralization were from 2.54 to 3.80 pg N/g 
soil, BGBP to LMNP, respectively. Initial samples obtained between rows also indicated 
significantly higher absolute N 0 3' concentrations for BG treatments before the July and 
August 2005 incubations.
Black plastic combined with living mulch encouraged in row N H / mineralization 
during July 2006, as LMBP was significantly higher than BGNP (p <0.05). No other 
significant differences were observed for monthly N H / mineralization. Mean in-row 
NHj+mineralization ranged from 0.061 to 0.51 pg N/g soil across treatments, BGBP to 
LMBP, respectively. Ranges for mean between row NRt+ mineralization across 
treatments were from 0.076 to 0.48 pg N/g soil, BGBP to BGNP, respectively.
The percentage of total soil C was influenced by mulch type. Samples obtained 
from between rows at the end of the growing season, October 2005 and September 2006, 
demonstrated significantly greater total C in the LM treatments as compared to BG 
treatments (p <0.05) (Figure 4). However, this difference was not significant when
15
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calculating total C volumetrically, taking into account differences in %C and bulk 
density. The mean of total between-row soil C ranged from 2565.2 to 2865.4 g/m2, BGBP 
to LMBP. Mean in-row soil C ranged from 2313.7 to 2538.4 g/m2, BGBP to LMBP.
Total soil N did not show any differences amongst treatments. In-row soil N ranged from 
236.0 to 356.2 g/m2. Between-row soil N ranged from 225.9 to 355.5 g/m2, BGNP to 
BGBP. Mean ph for the whole field was 6.20 (0.031) during the two years of this study. 
Mean between row pH ranged from 6.16 to 6.26 across treatments, from BGBP to 
LMBP, respectively. Mean in row pH ranged from 6.04 to 6.41, BGBP to LMNP, 
respectively. No significant differences were observed amongst treatments for soil pH.
Water stable aggregates greater than 2000 pm made up a significantly greater 
percentage of the soils from between rows in the LM treatments in October 2005 when 
compared to the BG between row treatments (p <0.05). However, bare ground treatments 
demonstrated a significantly higher percentage of aggregates in the 250-2000pm size 
class (p <0.05) (Figure 5). In September 2006, the LMNP treatment resulted in 
significantly greater aggregates greater than 2000 pm between rows (p <0.05), with no 
differences observed for LMBP, BGNP, and BGBP treatments. The two year mean 
percentage of large macroaggregates between-row ranged from 29.4% to 44.5%, BGBP 
to LMNP. The in-row mean percentage of large macroaggregates ranged from 23.6% to 
26.6%, LMBP to LMNP.
Living mulch with no plastic (LMNP) plots had significantly greater in-row soil 
moisture in October 2005, as compared to BGBP and BGNP (p <0.05). No other 
significant differences were observed for moisture in 2005 or 2006. Mean in-row soil
16
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moisture was 16.2% (0.004) and ranged from 15.4% to 16.9%, BGNP to BGBP. Mean 
between-row soil moisture was 16.8% (0.003) and ranged from 16.5% to 17.1%, BGNP 
to LMBP.
Bulk density exhibited no significant differences across treatments in 2005 or 
2006. Mean in-row bulk density was 1.0 g/m2  (0.01) and ranged from 0.98 to 1.01 g/m2, 
LMNP to BGBP. Mean between-row bulk density was 1.15 g/m2  (0.01) and ranged from 
1.14 to 1.17 g/m2, LMBP to BGNP.
Bacterial biomass was significantly higher between rows in LMBP and BGBP 
treatments, as compared to LMNP and BGNP in October 2005 (p <0.05) (Table 1). 
Significantly greater levels of bacterial biomass were also observed for in-row treatments 
in October 2006, with LM treatments significantly higher than BG treatments, and BP 
treatments significantly higher than NP treatments (p <0.05). Mean in-row bacterial 
biomass ranged from 37.83 to 45.28 pg C/g soil, BGNP to LMBP. Mean between-row 
bacterial biomass ranged from 40.59 to 46.71 pg C/g soil, BGNP to LMBP. No 
significant differences were observed for fungal biomass, F:B ratios, or mycorrhizal 
colonization across the treatments. Mean in-row fungal biomass ranged from 1.38 to 2.99 
pg C/g soil, BGNP to BGBP. Mean between-row fungal biomass ranged from 1.57 to 
3.66 pg C/g soil, BGNP to LMNP. Mean in-row F:B ratios ranged from 0.035 to 0.055, 
LMNP to BGBP. Mean between-row F:B ratios ranged from 0.031 to 0.082, LMBP to 
LMNP. Mean mycorrhizal colonization of tomato roots ranged from 6.0% to 8.5%, 
BGNP to LMBP. A summary of means for the microbial community, sampled in October 
2005 and September 2006 is provided in Table 1.
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Tomato yield was significantly reduced in the LM treatments in 2005, with BGNP 
and BGBP treatments producing more tomatoes (kg/plant) than the LMBP and LMNP 
treatments, respectively (p <0.05) (Figure 6 ). However, while all plots saw a decline in 
tomato yield in 2006, significant differences among the treatments were not observed 
(Figure 6 ). The rate o f change in yield was consistent across the treatments when 
comparing 2005 to 2006. Two year mean ranges for tomato yield were from 1.78 to 4.70 
kg/plant, LMNP to BGBP, which is the equivalent of 10,991 kg/ha to 29,022 kg/ha. The 
New Hampshire average equates to 9,338 kg/ha in 2005 and 11,925 kg/ha in 2006 
(Keough, 2007). Planting density values equivalent to this study amount to 6175 plants 
per hectare.
Significant differences were observed for plant N levels in August 2005, with 
BGNP demonstrating a higher N content than LMBP and LMNP (p <0.05). No 
significant differences were observed across treatments for plant N levels in 2006.
(Figure 3). Mean plant N content ranged from 3.87% to 4.43%, LMNP to BGNP, 
throughout the 2005 and 2006 growing season.
In 2006 the red clover stand was fully established and was just as effective as 
tillage in suppressing weeds between-row, as no significant differences existed for weed 
densities between the LM and BG plots. However, red clover mulch applied in-row was 
not as effective at suppressing weeds as compared to BP or hand weeding in the BGNP 
treatment, as significant differences were observed for weed density (p<0.05) (Table 2).
Tomato yield was positively correlated with AM fungal colonization (R2  = 0.43, p 
= 0.017) and NH4 + mineralization (R2  = 0.45, p = 0.015), but negatively correlated with
18
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percentage clover (R2 = -0.56, p = 0.001) and weed ground cover (R2 = -0.56, p =
0.0011). Significant negative correlations were also apparent between plant N content 
and AM fungi (R2 = -0.62, p = 0.0002), as well as plant N and NH4+ mineralization (R2 = 
-0.56, p = 0.001). NH4 + mineralization and AM fungal colonization were positively 
correlated (R = 0.51, p = 0.0047). Significant positive correlations were also observed 
for percentage of clover ground cover and large macroaggregates (R2 = 0.55, p < 0.0001), 
while there was a significant negative correlation for bare ground and large 
macroaggregates (R2 = -0.52, p = <0.0001). These correlations are expressed in Table 3.
19
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CHAPTER I 
DISCUSSION
Though no differences were observed for N mineralization in 2005, the 2006 
season demonstrated significantly higher rates between the rows of the LM plots during 
July and August, indicating that clover may be playing a role in the N mineralization 
process. The elevated absolute N 0 3' concentrations in the BG between row plots in 2005 
may be a result of accelerated decomposition associated with tillage. The differences may 
also be related to competition that may have existed for N while the clover was 
establishing itself. Because these differences were nonexistent during the 2006 season, 
we can infer that it was beginning to contribute N, or ceasing to deplete N from the 
system. While no significant correlations were observed between N mineralization and 
plant N uptake, the differences in plant N content observed between treatments in August 
2005 was not evident in August 2006 (Figure 3). This is perhaps indicative of increased 
microbial activity within the rhizosphere surrounding the roots of the red clover. Nitrogen 
rich root exudates may provide the substrate, while reduced tillage and increased large 
macroaggregates may help to provide a suitable habitat for the microbial community. 
Lupwayi et al. (2004) similarly found increased microbial activity in soils with legume 
residues. However, surface residues have also been observed not to release much N to the 
soil in the first year, but rather, the stored N is released in subsequent years (Lupwayi et 
al., 2006). This may explain why significant differences in N mineralization were not 
observed until year two, with the potential for more N released in future years.
20
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
While most agroecosystems deplete soil C over years of intensive cultivation, 
natural ecosystems acquire soil C until equilibrium is reached. By modeling our farm 
systems to emulate these processes, agricultural soils can become C sinks while 
remaining productive. Three factors that can influence carbon dynamics and are apparent 
in most native ecosystems are permanent ground covers, polyculture, and minimum 
disturbance. Conventional agriculture rejects these principles, instead favoring exposed 
soil, monoculture, and frequent disturbances in the form of tillage. All of these human 
influenced conventions are energy intensive and threaten the long term sustainability of 
the agroecosystem.
Though a short term study of 2 years may not be definitive enough to account for 
a change in soil C, significant differences were observed for percent C between mulch 
types between rows. When calculated volumetrically, this difference was not significant, 
and thus no speculations can be made for C sequestration potential based on %C. 
However, the significantly greater abundance of large macroaggregates in between rows 
of both LM plots in 2005 and in between the rows of LMNP plots in 2006 may indicate 
one of the mechanisms by which C is able to be stored in agricultural soils. Reduced 
tillage and increased fungal hyphae have been shown to influence water stable aggregate 
formation (Six et a l ,  2006). The aggregates serve to protect soil C, in addition to housing 
microbes (Six et al., 2006). Simpson et al. (2004) described the mechanism by which 
microbially-derived C is stabilized in no-till soils, as compared to conventionally tilled 
soils, to be due to greater fungal-mediated improvement of soil structural stability, via 
micro-aggregates contained within macro-aggregates. In this sense, the percentage of
21
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macroaggregates can be viewed as an indication of a soil’s structural stability and 
potential to sequester C. Because tillage operations were reduced in all treatments, by 
eliminating spring plowing, harrowing, and roto-tilling in 2006, the ecosystem as a whole 
had begun to recover. The percentage of red clover as a ground cover was also positively 
correlated with large macroaggregates, while bare ground with bi-weekly tillage was 
negatively correlated with large macroaggregates. However, differences in percentages of 
large macroaggregates were less pronounced in 2006, suggesting that red clover may help 
to expedite the process of rehabilitating soil structural stability in heavily disturbed soils 
through the formation of large macroaggregates.
Tillage is frequently utilized to aerate soil, speed decomposition, and reduce bulk 
density. While tillage may provide a short-term improvement, it is by no means a long 
term solution. Because tillage breaks down soil structure through the destruction of 
macroaggregates and fungal hyphae (Simpson et al., 2004), future compaction results, 
and more tillage is necessary. Soil bulk density was similar across LM and BG 
treatments, indicating that the root system o f red clover was just as effective as tillage in 
loosening up compacted soils. Given the benefits of incorporating red clover into the 
design of an agroecosystem, future studies and practices should investigate utilizing root 
systems as an alternative to mechanized cultivation.
AM Fungi are the link between the roots and the soil. They are the facilitators and 
are starting to be given their due consideration when designing modem agroecosystems. 
Because introduced species may not take to the local habitat, emphasis should be placed 
on encouraging native species, which have been shown to have more of a beneficial
22
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effect with respect to encouraging growth than introduced species (Cavagnaro et al., 
2006, Hamel, 2004). While results from this study did not demonstrate a significant 
difference between AM fungal root colonization or microbial biomass across mulch type 
or plastic type, a positive correlation was observed between AM fungi and yield, as well 
as AM fungi and NH^ mineralization. However, these correlations do not imply a causal 
effect. Though Hamel (2004) found AM fungi to have the potential to improve plant N 
uptake from organic sources and encourage N mineralization, no positive relationship 
between AM fungi and plant N uptake was observed in this study. Hamel’s (2004) 
findings are indicative of the role that AM fungi are playing in the evolving ecosystem, 
though their role was not pronounced amongst different treatments in this study. It is also 
a likely case that two years of organic management is not a sufficient length of time to 
allow microbial populations to recover from decades of intensive cultivation. Lupwayi et 
al. (2004) found legume residues and reduced tillage to induce greater microbial biomass 
and diversity. Red clover, combined with reduced tillage systems, may be a candidate for 
encouraging diverse native fungi (Menendez et al., 2001), though further studies are 
necessary for the proper design and implementation of these practices for the Northeast.
The reduced yields that were apparent for the LMBP and LMBG plots in 2005 
were not significant in 2006, though yields for all treatments decreased in the second 
season. Because the agroecosystem was establishing in 2005, with red clover and oats 
attempting to grow alongside tomato plants, competition was to be expected. However, 
the oats had served their function as a nurse crop, and were mowed down in 2005, 
decomposing during 2006. Additionally, the red clover had more developed roots and
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shoots in 2006, allowing it to contribute nutrients to the system in the forms of 
decomposing mulch and root exudates. By stabilizing the soil, the living mulch was also 
able to prevent erosion and to protect soil C. These factors, coupled with some of the 
aforementioned increases in N mineralization, may provide the reason for which even 
though there seemed to be a trend for differences in yield in 2006, these differences were 
no longer significant. The decline in yields across all treatments in 2006 can be accounted 
for by severe pest pressures from early blight and tomato homworms which can be 
attributed to a lack of rotation, a warm winter, and record moisture levels in 2006. 
Generally, in standard organic methods, a copper-based fungicide is applied to combat 
early blight. However, this practice was avoided because o f its potential impacts on the 
soil fungal community, which comprised a large focus of this study. Plastic mulch was 
laid by a tractor with a bed former and mulch layer attachment in 2005 and by hand in 
2006. While this may have caused some variation in yield, the existence of the living 
mulch made bringing in the bed former impossible, as this would have decimated the 
clover stands. Therefore, while pure consistency was not maintained between the seasons, 
these practices are consistent with how a farmer would have managed the situation.
The plant N data indicate that some competition existed between the clover and 
the tomato plants in August 2005, resulting in a significantly reduced yield for the LM 
treatments. This is similar to difficulties experienced by Germeier (2006), who also 
observed N competition between crops and various species of living mulch. However, 
plant N values were comparable in 2006, and while yields were still reduced in the LM 
plots, these differences were not significant. Water may have also played a role in this
24
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
competition. Ellis et al. (2001) found that broccoli yields were comparable to 
conventional practice in a purslane living mulch system, when water was adequately 
supplied to the crop, with wetter seasons producing higher yields than drier seasons. 
Because red clover fixes N, it is conceivable that some of the competition observed was 
over water, ultimately resulting in reduced tomato yields. Competition issues have been 
resolved in other studies by reducing widths between rows, increasing frequency of 
mowing, and periodic tillage (Law et al., 2006; Leary et al., 2006) Future studies are 
needed to investigate proper organic management for reducing competition in living 
mulch and strip tillage systems utilizing a range of cover crops.
Applying red clover as a mulch in-row, after mowing the LMNP plots did not 
provide adequate weed control. In a developed agroecosystem with low weed pressure, 
the mulch may have been sufficient, but that was not the case in this transitional field. 
This living mulch system may couple very well with the alternative weed control and 
permanent raised beds utilized in sheet mulching. The practice of sheet mulching 
involves layering decomposing organic matter into raised beds, with N-rich materials on 
the bottom, a newspaper layer in the middle to conserve moisture and inhibit weed 
growth, and a compost layer on top that is covered with a mulch (Mollison and 
Holmgren, 1978). If the raised beds in this study were layered with newspaper as the 
primary weed prevention, and the red clover mulch was utilized as a top layer to 
gradually decompose, weed competition may not have been so severe. Future studies 
should investigate organic weed control options and the application of sheet mulching in 
various farm systems that utilize a living mulch.
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Govaerts et al. (2005) found that permanent bed systems are dependent on residue 
retention to maintain stable yields of maize and wheat. These no-till practices resulted in 
higher yields than conventionally managed soils, but took 5 years for the system to 
stabilize. The permanent raised beds allowed for crop rotation and weeding, while 
residues were returned to the soil. While these practices were applied in Mexico, and on a 
small scale, the potential clearly exists for development of these practices in the 
Northeast, where the trend is an increase in small farms, farmer’s markets, CSA’s, and 
direct marketing to restaurants. Similarly, the early phases of this research may 
demonstrate initial reductions in yield that are inherent as the agroecosystem moves 
towards stability. However, the transition phase is critical, and more research is required 
to determine the most effective way to implement these practices.
Some functions of the red clover were outside the scope of this study, i.e. 
encouraging pollinators and predatory wasps. Future studies may investigate links 
between red clover and increased pollination of fruiting crops, as well as correlations 
between clover and predation of damaging pests. The addition of red clover to the 
agroecosystem also opens up the opportunity for additional yields and thus additional 
markets, including honey production and apiculture. Harvesting red clover flowers can 
also provide a crop to be used medicinally.
In conclusion, the effects of utilizing red clover as a living mulch had mixed 
effects on an organically managed tomato agroecosystem. While there was evidence of 
competition between the clover and the tomatoes, in terms of reduced yield, it was less 
pronounced in the second year. However, soil structure did show an improvement, in
26
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terms of an increase in large macroaggregates, when clover was utilized between rows, 
instead of mechanical cultivation. Greater NH4+ mineralization in living mulch plots in 
the second year also indicated an increase in microbial activity. Future studies over 
longer periods of time are required to accurately evaluate changes in soil C and microbial 
biomass. While the initial yield reductions make recommendations to farmers 
economically unviable at present, the ecological benefits of a living mulch system are 
both encouraging and challenging for researchers to investigate these methods further. 
Long-term studies that incorporate various living mulches, along with rotations of 
different cash crops are needed to develop permanent agricultural systems that conserve 
our natural resources and are economical for our farmers.
27
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.













Figure 1: Conceptual diagram of N flows in a red clover living mulch system. The 
abundance of roots plays a role in stimulating activity within the rhizosphere. Arbuscular 
mycorrhizal fungi have been shown to facilitate nutrient transport within the soil.
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Figure 2: Field Design
Figure 2: Split-block design of field (38 m x 22 m). Each sub-plot contained three rows 
of 10 tomato plants, and its respective mulch treatment: BP = Black Plastic, NP = No 
Plastic (in-row), LM = Living Mulch, BG = Bare Ground (between rows)
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Figure 3: Soil & Plant N
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Figure 3. Nitrogen mineralization (N O 3 ) rates for three 30 day incubations in 2005 and 2006 coupled with plant N 
levels during those periods. Means with different letters are significantly different for the specified date. IR = In-Row; 
BR = Between-Row; BGBP = Bare Ground between row with Black Plastic in row; BGNP = Bare Ground with No 
Plastic; LMBP = Living Mulch with Black Plastic; LMNP = Living Mulch with No Plastic.
Figure 4; Soil C 
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Figure 4. Total between row soil C as compared by mulch type for 2005 and 
2006. BG = Bare Ground with bi-weekly tillage; LM = Living Mulch o f red clover.
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Figure 5: Aggregate Distribution
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Figure 5. Percentage o f between row aggregate distributions for mulch type in 
2005 and 2006. BG = Bare Ground; LM = Living Mulch. Means with different 
letters are significantly different for a given size class.
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Figure 6: Tomato Yield
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Figure 6. Tomato yield in kg per plant for 2005 and 2006. 
Means with different letters are significantly different for the 
specified date. IR = In-Row; BR = Between-Row; BGBP = 
Bare Ground between row with Black Plastic in row; BGNP = 
Bare Ground with No Plastic; LMBP = Living Mulch with 
Black Plastic; LMNP = Living Mulch with No Plastic.
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Table 1: Soil Microbial Community Summary
Fungal Biomass Bacterial Biomass Fungal: Bacterial AMF Colonization 
Treatment (pg/g soil) (pg/g soil) Ratio (%)
BGBP 0.62 (0.62) 40.16 (4.09) 0.018 (0.018) 9.25 (0.75)
BGNP 1.71 (0.90) 38.06 (5.20) 0.050 (0.030) 7.50 (1.44)
LMBP 1.53 (0.39) 40.50 (2.11) 0.040 (0.0091) 10.33 (1.47)
LMNP 1.28 (0.51) 37.11 (3.71) 0.030 (0.011) 9.75 (0.95)
BR BGBP 0.61 (0.24) 44.40 AB (2.49) 0.013 (0.0048) n/a
BGNP 0.59 (0.36) 32.83 C (1.93) 0.018- (0.010) n/a
LMBP 0.63 (0.36) 47.34 A (1.30) 0.015 (0.0087) n/a
LMNP 2.26 (1.00) 37.13 BC (3.21) 0.065 (0.033) n/a
BGBP 10.50 (1.42) 57.21 (2.13) 0.18 (0.026) 4.50 (0.87)
BGNP 2.40 (1.79) 48.00 (2.50) 0.048 (0.035) 4.50 (0.65)
LMBP 4.52 (3.56) 61.21 (2.21) 0.077 (0.062) 6.75 (1.89)
LMNP 1.51 (1.29) 55.98 (4.97) 0.023 (0.019) 3.50 (1.19)
BR BGBP 6.44 (2.47) 50.80 (4.75) 0.14 (0.059) n/a
BGNP 2.93 (1.62) 52.90 (4.72) 0.060 (0.033) n/a
LMBP 5.63 (4.02) 56.07 (2.42) 0.095 (0.066) n/a
LMNP 6.36 (2.44) 52.56 (1.39) 0.12 (0.045) n/a
Table 1. Soil microbial characteristics are summarized for the 2005 and 2006 growing season. Means with different 
letters are significantly different for the specified date. IR = In-Row; BR = Between-Row; BGBP = Bare Ground 
between row with Black Plastic in row; BGNP = Bare Ground with No Plastic; LMBP = Living Mulch with Black Plastic; 
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Correlations R2 Value p Value
Tomato Yield AM fungi 0.43 0.0167
Tomato Yield NH4 Min 0.45 0.0154
Tomato Yield % Clover -0.56 0.001
Tomato Yield % Weeds -0.56 0.0011
Plant N Am Fungi -0.62 0.0002
Plant N NH4 Min -0.28 0.0067
AM Fungi NH4 Min 0.51 0.0047
Large Macroaggregates % Clover 0.55 <0.0001
Large Macroaggregates % Bare Ground -0.52 <0.0001
Table 3. Correlations for significant relevant plant and soil characteristics.
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APPENDIX A 
Initial Soil Test
U n i v e r s i t y  o f  N e w  H a m p s h i r e  
Cooperative Extension
Com m ercial Fruit
Soil R eport 
G raveyard Plot
Lai. ID: 201 Lab Run Dale: 04/28/05
Client Information
John McLean
University O f New Hampshire 
Woodman Horticultural Farm 
Spaulding Life Sciences Center 
Durham, NH 03824-3544 
wjd2i'gicisunix. unli.edu________
Staff Contact
Tom Buob, Extension EducaLor, Agricultural Resources 
3855 Dartmouth College Highway 
Box 5
North Haverhill, NH 03774 
Phone: 787-6944 /  Fax: 787-2009 
Email: Tom.BuobirJtunhedu
Copy #1
Tom Buob, Extension Educator, Agricultural Resources
Grafton County Extension
3855 Dartmouth College Highway
Box 5
North Haverhill, NH 03774 
Phone: 787-6944 /  Fax: 787-2009 
Email: Tom.Buobt3unh.edu
Test Data
pH - Soil (pH) 6.3 Optimum Range
Mehlich - Lime Test (Buffer pH) 6.25
Calcium, Mehlich 3 (Ca) 871.8 (ppm) O 800 - 1200
Magnesium, Mehlich 3 (Mg) 128.0 (ppni) H 60-120
Potassium, Mehlich 3 (K) 163.0 (ppm) L 170-280
Phosphorus, Mehlich 3 (P) 298.0 (ppm) VH 3 0 -5 0
Org. Matter, LOI-360 (OM) 0.0 (%)
Copper, Mehlich 3 (Cu) 2.3 (pprn)
Zinc, Mehlich 3 (Zn) 5.9 (ppm)
Manganese, Mehlich 3 (Mn) 17.7 (ppm)
Iron, Mehlich 3 (Fe) 147.1 (ppm)
Recommendations
Primary crop: Apples Target pH: 6.4
Supplement Recommendation: No lime or sulfur required
Nutrients
preparation*^ Apply 400 - 500 lb 10-20-20 per acre as part of the cover crop program the year before planting
Planting year: Apply 1/2 lb of calcium nitrate per tree 3 weeks post planting
UNII Cooperative Extension programs and policies are consistent with pertinent federal and state laws and regulations 
and prohibits discrimination in its programs, activities and employment on the basis o f race, color, national origin, * 
gender, religion, age, disability, political beliefs, sex, sexual orientation, or veteran's, m arital o r family status. New
Hampshire counties cooperating.
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APPENDIX B
Compost Analysis
FIELD NUMBER 19654 CALS ANALYTICAL LABORATORY
REPORT DATE 03/14/06
**** IF PRESENT, 0 .0  VALUES ARE AT OR BELOW DETECTION LIMITS, BLANK VALUES 
INDICATE ANALYSIS NOT DETERMINED ****
(RESULTS COMPUTED FOR OVEN DRY (110 C) SOIL WEIGHT 
















mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg














mg/Kg pH Cmol/Kg % mg/Kg mg/Kg
3.5 5.6 22.29 47.01 117.92 17.61
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Mulch Plastic Row Date Rep BD pH Moisture
BG BP BR Jul-05 1 1.18 6.38 19.76%
BG BP BR Jul-05 2 1.22 6.25 15.64%
BG BP BR Jul-05 3 1.30 6.05 16.20%
BG BP BR Jul-05 4 1.24 6.67 14.57%
BG NP BR Jul-05 1 1.22 6.69 14.54%
BG NP BR Jul-05 2 1.22 5.94 14.19%
BG NP BR Jul-05 3 1.22 6.32 24.48%
BG NP BR Jul-05 4 1.17 6.44 14.77%
LM BP BR Jul-05 1 1.08 6.46 16.30%
LM BP BR Jul-05 2 1.04 6.20 14.57%
LM BP BR Jul-05 3 1.33 6.19 13.25%
LM BP BR Jul-05 4 1.14 6.65 14.50%
LM NP BR Jul-05 1 1.19 6.59 14.41%
LM NP BR Jul-05 2 1.16 6.20 17.17%
LM NP BR Jul-05 3 1.18 6.40 12.89%
LM NP BR Jul-05 4 1.28 6.64 14.10%
BG BP IR Jul-05 1 0.97 5.99 14.77%
BG BP IR Jul-05 2 0.96 6.09 26.00%
BG BP IR Jul-05 3 0.98 5.82 13.73%
BG BP IR Jul-05 4 1.02 6.45 14.86%
BG NP IR Jul-05 1 1.01 6.36 12.99%
BG NP IR Jul-05 2 1.07 5.52 11.28%
BG NP IR Jul-05 3 1.11 6.28 10.78%
BG NP IR Jul-05 4 1.13 6.25 11.79%
LM BP IR Jul-05 1 0.94 5.99 14.94%
LM BP IR Jul-05 2 1.01 5.97 12.16%
LM BP IR Jul-05 3 1.06 5.84 14.13%
LM BP IR Jul-05 4 1.06 6.24 13.92%
LM NP IR Jul-05 1 1.01 6.40 13.29%
LM NP IR Jul-05 2 0.98 5.75 14.17%
LM NP IR Jul-05 3 1.10 6.06 11.37%
LM NP IR Jul-05 4 0.96 6.35 23.93%
BG BP BR Oct-05 1 1.09 5.55 16.60%
BG BP BR Oct-05 2 1.05 5.62 15.30%
BG BP BR Oct-05 3 1.19 5.57 17.00%
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BG BP BR Oct-05 4 1.18 6.33 15.02%
BG NP BR Oct-05 1 1.12 5.76 16.65%
BG NP BR Oct-05 2 1.14 5.32 15.30%
BG NP BR Oct-05 3 1.25 5.97 13.65%
BG NP BR Oct-05 4 1.17 6.14 13.67%
LM BP BR Oct-05 1 1.19 5.61 19.26%
LM BP BR Oct-05 2 1.19 5.73 16.80%
LM BP BR Oct-05 3 1.17 5.94 16.90%
LM BP BR Oct-05 4 1.14 6.32 15.48%
LM NP BR Oct-05 1 1.21 5.35 13.40%
LM NP BR Oct-05 2 1.10 5.49 19.02%
LM NP BR Oct-05 3 1.26 5.74 16.22%
LM NP BR Oct-05 4 1.02 6.25 14.64%
BG BP IR Oct-05 1 1.07 5.52 14.80%
BG BP IR Oct-05 2 1.20 5.71 14.77%
BG BP IR Oct-05 3 1.04 5.35 13.60%
BG BP IR Oct-05 4 1.03 6.40 12.66%
BG NP IR Oct-05 1 0.99 6.15 15.45%
BG NP IR Oct-05 2 1.05 5.33 17.43%
BG NP IR Oct-05 3 1.00 6.35 12.45%
BG NP IR Oct-05 4 0.99 6.35 16.28%
LM BP IR Oct-05 1 0.97 5.85 15.98%
LM BP IR Oct-05 2 1.11 5.61 13.92%
LM BP IR Oct-05 3 1.05 5.72 13.63%
LM BP IR Oct-05 4 0.99 6.32 11.86%
LM NP IR Oct-05 1 0.91 5.80 17.51%
LM NP IR Oct-05 2 0.87 6.22 16.92%
LM NP IR Oct-05 3 1.06 6.06 17.07%
LM NP IR Oct-05 4 0.91 6.67 16.22%
BG BP BR Jun-06 1 1.07 6.26 23.75%
BG BP BR Jun-06 2 1.14 6.32 20.00%
BG BP BR Jun-06 3 1.27 5.94 16.67%
BG BP BR Jun-06 4 0.93 6.42 18.84%
BG NP BR Jun-06 1 1.20 6.66 20.24%
BG NP BR Jun-06 2 1.12 5.92 20.06%
BG NP BR Jun-06 3 1.15 6.33 19.60%
BG NP BR Jun-06 4 1.15 6.24 17.64%
LM BP BR Jun-06 1 1.14 6.37 21.22%
LM BP BR Jun-06 2 1.20 6.29 22.00%
LM BP BR Jun-06 3 1.11 6.16 18.66%
LM BP BR Jun-06 4 0.96 6.79 22.85%
LM NP BR Jun-06 1 1.22 6.58 21.22%
LM NP BR Jun-06 2 1.02 6.20 21.16%
LM NP BR Jun-06 3 1.08 6.31 18.54%
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LM NP BR Jun-06 4 1.18 6.36 16.70%
BG BP IR Jun-06 1 1.04 6.43 21.22%
BG BP IR Jun-06 2 0.88 5.92 21.70%
BG BP IR Jun-06 3 0.94 5.81 17.35%
BG BP IR Jun-06 4 1.10 6.05 16.77%
BG NP IR Jun-06 1 0.77 6.87 19.90%
BG NP IR Jun-06 2 0.94 6.11 19.24%
BG NP IR Jun-06 3 0.97 6.47 20.84%
BG NP IR Jun-06 4 0.87 6.60 17.91%
LM BP IR Jun-06 1 1.01 5.90 23.08%
LM BP IR Jun-06 2 1.01 5.94 20.02%
LM BP IR Jun-06 3 0.88 5.86 18.47%
LM BP IR Jun-06 4 0.90 6.12 19.62%
LM NP IR Jun-06 1 1.07 6.90 21.02%
LM NP IR Jun-06 2 0.93 6.25 23.47%
LM NP IR Jun-06 3 1.04 6.79 9.69%
LM NP IR Jun-06 4 0.95 6.55 16.92%
BG BP BR Sep-06 2 1.12 6.29 16.65%
BG BP BR Sep-06 3 1.10 6.14 13.83%
BG BP BR Sep-06 4 1.14 6.46 14.11%
BG NP BR Sep-06 1 1.02 6.50 16.23%
BG NP BR Sep-06 2 1.14 5.88 13.63%
BG NP BR Sep-06 3 1.26 6.38 14.57%
BG NP BR Sep-06 4 1.14 6.35 15.23%
LM BP BR Sep-06 1 1.08 6.51 16.98%
LM BP BR Sep-06 2 1.19 6.31 14.54%
LM BP BR Sep-06 3 1.23 6.22 16.87%
LM BP BR Sep-06 4 1.01 6.40 14.11%
LM NP BR Sep-06 1 1.13 6.40 19.18%
LM NP BR Sep-06 2 1.10 5.89 16.24%
LM NP BR Sep-06 3 0.93 6.28 17.21%
LM NP BR Sep-06 4 1.16 6.26 14.13%
BG BP IR Sep-06 1 0.93 6.33 20.20%
BG BP IR Sep-06 2 1.01 6.29 13.90%
BG BP IR Sep-06 3 1.05 6.24 17.93%
BG BP IR Sep-06 4 0.97 6.17 15.42%
BG NP IR Sep-06 1 1.01 6.80 14.39%
BG NP IR Sep-06 2 0.96 6.45 16.58%
BG NP IR Sep-06 3 0.91 6.45 15.52%
BG NP IR Sep-06 4 0.99 6.52 13.59%
LM BP IR Sep-06 1 6.63
LM BP IR Sep-06 2 1.01 6.57 16.50%
LM BP IR Sep-06 3 1.14 6.13 16.92%
LM BP IR Sep-06 4 0.99 6.33 16.04%
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LM NP IR Sep-06 1 1.01 6.87 15.98%
LM NP IR Sep-06 2 0.90 6.97 14.76%
LM NP IR Sep-06 3 1.09 6.56 13.53%
LM NP IR Sep-06 4 0.83 6.43 18.18%
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Soil C Data
Mulch Plastic Row Date Rep BD %Soil C TOC TOC
m g/g
soil
g /m 2  
to 10 
cm
BG BP BR Jul-05 1 1.18 2.49% 24.93 2930.99
BG BP BR Jul-05 2 1.22 1.87% 18.73 2280.63
BG BP BR Jul-05 3 1.30 2.01% 20.15 2616.09
BG BP BR Jul-05 4 1.24 2.45% 24.45 3027.98
BG NP BR Jul-05 1 1.22 2.17% 21.74 2642.01
BG NP BR Jul-05 2 1.22 2.63% 26.32 3216.78
BG NP BR Jul-05 3 1.22 2.36% 23.65 2888.81
BG NP BR Jul-05 4 1.17 2.54% 25.37 2977.38
LM BP BR Jul-05 1 1.08 , a
LM BP BR Jul-05 2 1.04 2.12% 21.16 2207.33
LM BP BR Jul-05 3 1.33 2.79% 27.85 3699.29
LM BP BR Jul-05 4 1.14 2.28% 22.77 2591.07
LM NP BR Jul-05 1 1.19 2.65% 26.46 3154.38
LM NP BR Jul-05 2 1.16 2.72% 27.21 3144.99
LM NP BR Jul-05 3 1.18 2.54% 25.43 3009.09
LM NP BR Jul-05 4 1.28 2.54% 25.44 3262.95
BG BP IR Jul-05 1 0.97 2.30% 22.98 2226.08
BG BP IR Jul-05 2 0.96 1.77% 17.72 1704.37
BG BP IR Jul-05 3 0.98 2.48% 24.79 2433.73
BG BP IR Jul-05 4 1.02 2.50% 24.98 2546.98
BG NP IR Jul-05 1 1.01 2.05% 20.48 2075.23
BG NP IR Jul-05 2 1.07 2.17% 21.67 2316.89
BG NP IR Jul-05 3 1.11 2.43% 24.25 2682.24
BG NP IR Jul-05 4 1.13 2.23% 22.34 2532.61
LM BP IR Jul-05 1 0.94 2.66% 26.60 2507.23
LM BP IR Jul-05 2 1.01 2.17% 21.67 2192.25
LM BP IR Jul-05 3 1.06 2.41% 24.14 2560.42
LM BP IR Jul-05 4 1.06 2.76% 27.62 2917.22
LM NP IR Jul-05 1 1.01 2.23% 22.28 2257.62
LM NP IR Jul-05 2 0.98 2.60% 25.99 2556.99
LM NP IR Jul-05 3 1.10 2.11% 21.12 2317.45
LM NP IR Jul-05 4 0.96 2.47% 24.67 2363.52
BG BP BR Oct-05 1 1.09 2.32% 23.22 2537.78
BG BP BR Oct-05 2 1.05 1.95% 19.48 2054.83
BG BP BR Oct-05 3 1.19 1.99% 19.88 2370.83
BG BP BR Oct-05 4 1.18 2.44% 24.37 2874.65
BG NP BR Oct-05 1 1.12 2.38% 23.84 2667.98
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BG NP BR Oct-05 2 1.14 2.38% 23.76 2707.46
BG NP BR Oct-05 3 1.25 1.84% 18.36 2297.54
BG NP BR Oct-05 4 1.17 2.20% 21.96 2563.74
LM BP BR Oct-05 1 1.19 2.33% 23.29 2775.24
LM BP BR Oct-05 2 1.19 2.36% 23.65 2820.56
LM BP BR Oct-05 3 1.17 3.11% 31.05 3624.40
LM BP BR Oct-05 4 1.14 2.71% 27.06 3097.34
LM NP BR Oct-05 1 1.21 2.19% 21.91 2654.72
LM NP BR Oct-05 2 1.10 2.59% 25.90 2856.07
LM NP BR Oct-05 3 1.26 2.28% 22.84 2887.93
LM NP BR Oct-05 4 1.02 2.08% 20.82 2120.52
BG BP IR Oct-05 1 1.07 2.51% 25.07 2673.91
BG BP IR Oct-05 2 1.20 2.09% 20.90 2502.08
BG BP IR Oct-05 3 1.04 2.32% 23.22 2425.57
BG BP IR Oct-05 4 1.03 2.32% 23.15 2387.70
BG NP IR Oct-05 1 0.99 2.15% 21.45 2120.16
BG NP IR Oct-05 2 1.05 2.73% 27.33 2878.35
BG NP IR Oct-05 3 1.00 2.58% 25.85 2595.58
BG NP IR Oct-05 4 0.99 2.89% 28.91 2853.35
LM BP IR Oct-Q5 1 0.97 2.82% 28.22 2729.60
LM BP IR Oct-05 2 1.11 2.04% 20.41 2261.27
LM BP IR Oct-05 3 1.05 2.55% 25.46 2678.91
LM BP IR Oct-05 4 0.99 2.02% 20.19 2005.30
LM NP IR Oct-05 1 0.91 2.03% 20.28 1842.20
LM NP IR Oct-05 2 0.87 2.91% 29.10 2533.12
LM NP IR Oct-05 3 1.06 2.20% 21.97 2318.81
LM NP IR Oct-05 4 0.91 2.83% 28.28 2561.17
BG BP BR Sep-06 1 1.05 2.29% 22.86 2410.05
BG BP BR Sep-06 2 1.12 2.20% 22.02 2455.93
BG BP BR Sep-06 3 1.10 2.36% 23.59 2597.36
BG BP BR Sep-06 4 1.14 2.29% 22.93 2625.41
BG NP BR Sep-06 1 1.02 2.50% 25.03 2561.88
BG NP BR Sep-06 2 1.14 2.23% 22.31 2532.90
BG NP BR Sep-06 3 1.26 1.84% 18.39 2320.93
BG NP BR Sep-06 4 1.14 2.30% 22.96 2613.43
LM BP BR Sep-06 1 1.08 2.64% 26.43 2865.36
LM BP BR Sep-06 2 1.19 1.86% 18.58 2210.58
LM BP BR Sep-06 3 1.23 2.45% 24.52 3004.70
LM BP BR Sep-06 4 1.01 2.61% 26.07 2622.98
LM NP BR Sep-06 1 1.13 2.94% 29.38 3306.68
LM NP BR Sep-06 2 1.10 2.01% 20.14 2214.46
LM NP BR Sep-06 3 0.93 2.00% 19.99 1852.07
LM NP BR Sep-06 4 1.16 2.55% 25.45 2964.21
BG BP IR Sep-06 1 0.93 2.43% 24.32 2267.79
BG BP IR Sep-06 2 1.01 2.22% 22.15 2228.31
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BG BP IR Sep-06 3 1.05 1.87% 18.72 1972.82
BG BP IR Sep-06 4 0.97 2.47% 24.74 2395.16
BG NP IR Sep-06 1 1.01 2.52% 25.18 2535.96
BG NP IR Sep-06 2 0.96 2.85% 28.45 2738.41
BG NP IR Sep-06 3 0.91 2.87% 28.69 2620.08
BG NP IR Sep-06 4 0.99 2.52% 25.17 2490.24
LM BP IR Sep-06 1 , 2.69% 26.94 .
LM BP IR Sep-06 2 1.01 2.48% 24.83 2496.00
LM BP IR Sep-06 3 1.14 2.12% 21.16 2405.62
LM BP IR Sep-06 4 0.99 3.19% 31.91 3168.58
LM NP IR Sep-06 1 1.01 2.52% 25.16 2551.22
LM NP IR Sep-06 2 0.90 3.63% 36.28 3260.42
LM NP IR Sep-06 3 1.09 2.57% 25.65 2786.39
LM NP IR Sep-06 4 0.83 1.61% 16.09 1339.13
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Soil N Data
Mulch Plastic Row Date
Re
P BD Soil N TON TON
m g/g
soil
g /m 2  
to 10 
cm
BG BP BR Jul-05 1 1.18
BG BP BR Jul-05 2 1.22 0.61% 6.14 748.34
BG BP BR Jul-05 3 1.30 0.65% 6.46 838.32
BG BP BR Jul-05 4 1.24 0.76% 7.58 938.85
BG NP BR Jul-05 1 1.22 0.16% 1.63 198.13
BG NP BR Jul-05 2 1.22 0.30% 3.05 372.51
BG NP BR Jul-05 3 1.22 0.19% 1.88 229.90
BG NP BR Jul-05 4 1.17 0.35% 3.53 414.76
LM BP BR Jul-05 1 1.08 .
LM BP BR Jul-05 2 1.04 0.44% 4.39 457.99
LM BP BR Jul-05 3 1.33 0.36% 3.55 471.67
LM BP BR Jul-05 4 1.14 0.50% 4.99 567.98
LM NP BR Jul-05 1 1.19 0.21% 2.14 255.29
LM NP BR Jul-05 2 1.16 0.26% 2.56 295.40
LM NP BR Jul-05 3 1.18 0.44% 4.42 523.51
LM NP BR Jul-05 4 1.28 0.36% 3.55 455.89
BG BP IR Jul-05 1 0.97 0.17% 1.73 167.32
BG BP IR Jul-05 2 0.96 0.73% 7.32 703.55
BG BP IR Jul-05 3 0.98 0.58% 5.79 568.76
BG BP IR Jul-05 4 1.02 0.34% 3.43 350.25
BG NP IR Jul-05 1 1.01 0.15% 1.54 156.14
BG NP IR Jul-05 2 1.07 0.33% 3.26 348.57
BG NP IR Jul-05 3 1.11 0.19% 1.93 213.76
BG NP IR Jul-05 4 1.13 0.46% 4.64 525.51
LM BP IR Jul-05 1 0.94
LM BP IR Jul-05 2 1.01 0.47% 4.73 478.67
LM BP IR Jul-05 3 1.06 0.70% 6.99 740.94
LM BP IR Jul-05 4 1.06 0.73% 7.32 772.73
LM NP IR Jul-05 1 1.01 0.16% 1.56 157.99
LM NP IR Jul-05 2 0.98 0.26% 2.63 259.17
LM NP IR Jul-05 3 1.10 0.76% 7.63 837.38
LM NP IR Jul-05 4 0.96 0.32% 3.21 307.54
BG BP BR Oct-05 1 1.09 0.14% 1.37 150.26
BG BP BR Oct-05 2 1.05 0.12% 1.22 128.47
BG BP BR Oct-05 3 1.19 0.15% 1.45 173.17
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BG BP BR Oct-05 4 1.18 0.18% 1.81 213.21
BG NP BR Oct-05 1 1.12 0.15% 1.46 163.02
BG NP BR Oct-05 2 1.14 0.32% 3.25 369.84
BG NP BR Oct-05 3 1.25 0.16% 1.57 196.11
BG NP BR Oct-05 4 1.17 0.22% 2.15 251.02
LM BP BR Oct-05 1 1.19 0.09% 0.93 110.99
LM BP BR Oct-05 2 1.19 0.40% 4.03 480.91
LM BP BR Oct-05 3 1.17 0.23% 2.27 265.10
LM BP BR Oct-05 4 1.14 0.21% 2.06 235.67
LM NP BR Oct-05 1 1.21 0.13% 1.29 155.73
LM NP BR Oct-05 2 1.10 0.25% 2.53 279.19
LM NP BR Oct-05 3 1.26 0.17% 1.65 209.17
LM NP BR Oct-05 4 1.02 0.17% 1.73 176.11
BG BP IR Oct-05 1 1.07 0.13% 1.32 140.38
BG BP IR Oct-05 2 1.20 0.07% 0.70 84.10
BG BP IR Oct-05 3 1.04 0.17% 1.74 182.08
BG BP IR Oct-05 4 1.03 0.18% 1.84 189.40
BG NP IR Oct-05 1 0.99 0.14% 1.38 136.78
BG NP IR Oct-05 2 1.05 0.32% 3.17 333.66
BG NP IR Oct-05 3 1.00 0.23% 2.27 227.74
BG NP IR Oct-05 4 0.99 0.27% 2.69 265.85
LM BP IR Oct-05 1 0.97 0.19% 1.86 180.03
LM BP IR Oct-05 2 1.11 0.44% 4.36 482.69
LM BP IR Oct-05 3 1.05 0.18% 1.83 192.30
LM BP IR Oct-05 4 0.99 0.17% 1.65 164.24
LM NP IR Oct-05 1 0.91 0.10% 1.01 91.29
LM NP IR Oct-05 2 0.87 0.36% 3.55 309.41
LM NP IR Oct-05 3 1.06 0.16% 1.58 167.00
LM NP IR Oct-05 4 0.91 0.21% 2.08 188.42
BG BP BR Sep-06 1 1.05 0.22% 2.20 231.94
BG BP BR Sep-06 2 1.12 0.16% 1.64 183.41
BG BP BR Sep-06 3 1.10 0.13% 1.32 145.20
BG BP BR Sep-06 4 1.14 0.14% 1.40 159.71
BG NP BR Sep-06 1 1.02 0.14% 1.44 147.16
BG NP BR Sep-06 2 1.14 0.07% 0.67 76.25
BG NP BR Sep-06 3 1.26 0.06% 0.65 81.51
BG NP BR Sep-06 4 1.14 0.18% 1.85 210.18
LM BP BR Sep-06 1 1.08 0.22% 2.21 239.09
LM BP BR Sep-06 2 1.19 0.08% 0.85 101.04
LM BP BR Sep-06 3 1.23 0.19% 1.94 237.13
LM BP BR Sep-06 4 1.01 0.16% 1.64 164.50
LM NP BR Sep-06 1 1.13 0.18% 1.83 206.51
LM NP BR Sep-06 2 1.10 0.06% 0.59 64.91
LM NP BR Sep-06 3 0.93 0.13% 1.25 116.12
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LM NP BR Sep-06 4 1.16 0.17% 1.71 198.81
BG BP IR Sep-06 1 0.93 0.20% 1.96 182.54
BG BP IR Sep-06 2 1.01 0.19% 1.89 190.28
BG BP IR Sep-06 3 1.05 0.05% 0.55 57.95
BG BP IR Sep-06 4 0.97 0.17% 1.74 168.59
BG NP IR Sep-06 1 1.01 0.13% 1.26 126.78
BG NP IR Sep-06 2 0.96 0.16% 1.60 154.36
BG NP IR Sep-06 3 0.91 0.16% 1.61 147.20
BG NP IR Sep-06 4 0.99 0.20% 1.98 195.63
LM BP IR Sep-06 1 0.23% 2.35 u
LM BP IR Sep-06 2 1.01 0.22% 2.22 222.66
LM BP IR Sep-06 3 1.14 0.15% 1.48 168.28
LM BP IR Sep-06 4 0.99 0.16% 1.60 159.07
LM NP IR Sep-06 1 1.01 0.18% 1.85 187.50
LM NP IR Sep-06 2 0.90 0.19% 1.92 172.34
LM NP IR Sep-06 3 1.09 0.12% 1.17 126.80
LM NP IR Sep-06 4 0.83 0.11% 1.11 92.46
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BG BP BR Jul-05 1 14.17 -0.02
BG BP BR Jul-05 2 24.03 -2.21
BG BP BR Jul-05 3 11.89 -0.44
BG BP BR Jul-05 4 3.45 -0.48
BG NP BR Jul-05 1 8.79 -0.84
BG NP BR Jul-05 2 17.44 0.23
BG NP BR Jul-05 3 18.22 -2.19
BG NP BR Jul-05 4 12.95 -0.93
LM BP BR Jul-05 1 .
LM BP BR Jul-05 2 7.23 -0.74
LM BP BR Jul-05 3 13.52 -0.46
LM BP BR Jul-05 4 7.95 -0.57
LM NP BR Jul-05 1 5.54 -3.09
LM NP BR Jul-05 2 13.56 -0.67
LM NP BR Jul-05 3 7.54 -0.76
LM NP BR Jul-05 4 3.92 -1.10
BG BP IR Jul-05 1 2.88 -3.87
BG BP IR Jul-05 2 18.60 -1.33
BG BP IR Jul-05 3 12.44 -1.16
BG BP IR Jul-05 4 14.01 -0.59
BG NP IR Jul-05 1 -12.20 -0.82
BG NP IR Jul-05 2 1.26 -0.61
BG NP IR Jul-05 3 2.97 1.30
BG NP IR Jul-05 4 5.41 0.85
LM BP IR Jul-05 1 24.36 1.21
LM BP IR Jul-05 2 3.49 -0.56
LM BP IR Jul-05 3 26.07 -2.73
LM BP IR Jul-05 4 -1.16 1.18
LM NP IR Jul-05 1 4.83 -1.61
LM NP IR Jul-05 2 11.58 0.31
LM NP IR Jul-05 3 4.01 0.79
LM NP IR Jul-05 4 4.93 -2.17
BG BP BR Auq-05 1 10.47 0.16
BG BP BR Auq-05 2 8.83 -0.48
BG BP BR Auq-05 3 30.64 -0.10
BG NP BR Auq-05 2 28.97 -0.78
BG NP BR Auq-05 3 5.88 -0.79
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BG NP BR Aug-05 4 31.61
LM BP BR Aug-05 1 16.08 0.46
LM BP BR Aug-05 2 19.78 0.97
LM BP BR Aug-05 4 13.44 -0.46
LM NP BR Aug-05 2 17.03 0.48
LM NP BR Aug-05 3 12.02 0.01
LM NP BR Aug-05 4 13.73 -0.89
BG BP IR Aug-05 1 5.86 0.16
BG BP IR Aug-05 4 10.62 0.08
BG NP IR Aug-05 1 8.23 -3.40
BG NP IR Aug-05 3 22.03 -0.47
LM BP IR Aug-05 2 0.91
LM BP IR Aug-05 3 4.87 -0.10
LM BP IR Aug-05 4 -12.26 -5.77
LM NP IR Aug-05 1 8.37 -0.17
BG BP BR Aug-05 4 17.80 0.42
BG NP BR Aug-05 1 12.63 -1.72
LM BP BR Aug-05 3 18.10 0.35
LM NP BR Aug-05 1 15.72 0.07
BG BP IR Aug-05 2 4.68 0.25
BG BP IR Aug-05 3 -2.46 -0.06
BG NP IR Aug-05 2 6.30 0.06
BG NP IR Aug-05 4 12.20 0.22
LM BP IR Aug-05 1 5.02
LM NP IR Aug-05 2 9.24 -1.72
LM NP IR Aug-05 3 11.93 1.24
LM NP IR Aug-05 4 7.83 0.61
BG BP BR Oct-05 1 5.01 6.47
BG BP BR Oct-05 2 6.59 6.90
BG BP BR Oct-05 3 3.54 4.78
BG BP BR Oct-05 4 3.38 3.19
BG NP BR Oct-05 1 0.51 7.01
BG NP BR Oct-05 2 6.27 3.93
BG NP BR Oct-05 3
BG NP BR Oct-05 4 4.97 1.60
LM BP BR Oct-05 1 9.03 3.93
LM BP BR Oct-05 2 9.00 5.60
LM BP BR Oct-05 3 9.93 4.68
LM BP BR Oct-05 4 7.19 0.63
LM NP BR Oct-05 1 3.96 7.46
LM NP BR Oct-05 2 10.54 5.52
LM NP BR Oct-05 3 10.26 6.57
LM NP BR Oct-05 4 7.70 2.17
BG BP IR Oct-05 1 1.36 -0.87
BG BP IR Oct-05 2 2.52 2.48
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BG BP IR Oct-05 3 8.17 4.03
BG BP IR Oct-05 4 3.80 4.14
BG NP IR Oct-05 1 4.64
11.3
8
BG NP IR Oct-05 2 4.32 5.90
BG NP IR Oct-05 3 .
BG NP IR Oct-05 4 4.00 2.13
LM BP IR Oct-05 1 3.08 7.06
LM BP IR Oct-05 2 20.31 4.59
LM BP IR Oct-05 3 1.08 3.80
LM BP IR Oct-05 4 -10.18
LM NP IR Oct-05 1 4.10 6.44
LM NP IR Oct-05 2 6.05
LM NP IR Oct-05 3 4.48 6.04
LM NP IR Oct-05 4 3.59 1.58
BG BP BR Jun-06 1 1.10 -0.23
BG BP BR Jun-06 2 3.19 0.05
BG BP BR Jun-06 3 2.82 -0.19
BG BP BR Jun-06 4 2.42 0.01
BG NP BR Jun-06 1 .
BG NP BR Jun-06 2 3.46 -0.10
BG NP BR Jun-06 3 1.47 0.00
BG NP BR Jun-06 4 4.53 -0.08
LM BP BR Jun-06 1 6.92 -0.48
LM BP BR Jun-06 2 4.15 -0.04
LM BP BR Jun-06 3 5.24 -0.13
LM BP BR Jun-06 4 8.67 0.03
LM NP BR Jun-06 1 3.60 -0.42
LM NP BR Jun-06 2 4.42 -0.02
LM NP BR Jun-06 3 5.14 -0.04
LM NP BR Jun-06 4 4.81 -1.10
BG BP IR Jun-06 1 25.73 -0.10
BG BP IR Jun-06 2 1.37 0.01
BG BP IR Jun-06 3 4.32 0.04
BG BP IR Jun-06 4 18.98 -0.02
BG NP IR Jun-06 1 0.83 -0.21
BG NP IR Jun-06 2 1.33 -0.10
BG NP IR Jun-06 3 2.07 0.03
BG NP IR Jun-06 4 1.64 -0.36
LM BP IR Jun-06 1 3.65 -0.04
LM BP IR Jun-06 2 -0.05 0.05
LM BP IR Jun-06 3 26.42 0.13
LM BP IR Jun-06 4 7.54 -0.05
LM NP IR Jun-06 1 4.56 -0.23
LM NP IR Jun-06 2 3.75 0.05
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
LM NP IR Jun-06 3 3.59 -0.02
LM NP IR Jun-06 4 1.78 -0.08
BG BP BR Aug-06 1 4.75 -0.02
BG BP BR Aug-06 2 3.26 -0.35
BG BP BR Aug-06 3 5.24 -0.01
BG BP BR Aug-06 4 4.01 -0.01
BG NP BR Aug-06 1 3.37 -0.21
BG NP BR Aug-06 2 3.54 0.02
BG NP BR Aug-06 3 4.39 -0.08
BG NP BR Aug-06 4 4.06 -0.30
LM BP BR Aug-06 1 7.63
LM BP BR Aug-06 2 4.61 -0.08
LM BP BR Aug-06 3 , t
LM BP BR Aug-06 4 4.77 -0.19
LM NP BR Aug-06 1 7.68 -0.28
LM NP BR Aug-06 2 8.51 0.04
LM NP BR Aug-06 3 5.82 0.05
LM NP BR Aug-06 4 9.02 -0.14
BG BP IR Aug-06 1 4.21 0.16
BG BP IR Aug-06 2 4.07 0.04
BG BP IR Aug-06 3 1.28 0.18
BG BP IR Aug-06 4 2.07 0.04
BG NP IR Aug-06 1 3.11 -0.07
BG NP IR Aug-06 2 4.56 0.16
BG NP IR Aug-06 3 3.21 -0.05
BG NP IR Aug-06 4 4.03 0.10
LM BP IR Aug-06 1 2.33 0.10
LM BP IR Aug-06 2 7.08
LM BP IR Aug-06 3 4.86 0.18
LM BP IR Aug-06 4 2.00 -0.04
LM NP IR Aug-06 1 4.88 -0.56
LM NP IR Aug-06 2 5.24 0.01
LM NP IR Aug-06 3 4.28 0.03
LM NP IR Aug-06 4 4.13 -0.08
BG BP BR Sep-06 1 2.36 -0.16
BG BP BR Sep-06 2 2.01 -0.08
BG BP BR Sep-06 3 2.42 -0.14
BG BP BR Sep-06 4 3.39 -0.19
BG NP BR Sep-06 1 3.34 0.51
BG NP BR Sep-06 2 3.32 0.03
BG NP BR Sep-06 3 2.74 0.01
BG NP BR Sep-06 4 4.68 -0.06
LM BP BR Sep-06 1 2.75 0.16
LM BP BR Sep-06 2 3.85 -0.06
LM BP BR Sep-06 3 3.59 -0.16
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LM BP BR Sep-06 4 7.56 .
LM NP BR Sep-06 1 3.16 -0.11
LM NP BR Sep-06 2 9.59 0.34
LM NP BR Sep-06 3 4.48 -0.08
LM NP BR Sep-06 4 3.46 -0.05
BG BP IR Sep-06 1 1.47 0.02
BG BP IR Sep-06 2 2.29 -0.05
BG BP IR Sep-06 3 1.08 -0.05
BG BP IR Sep-06 4 0.88 -0.07
BG NP IR Sep-06 1 1.26 0.63
BG NP IR Sep-06 2 1.90 -0.03
BG NP IR Sep-06 3 3.72 0.03
BG NP IR Sep-06 4 2.62 -0.05
LM BP IR Sep-06 1 1.64 -0.07
LM BP IR Sep-06 2 2.48 0.00
LM BP IR Sep-06 3 3.90 -0.13
LM BP IR Sep-06 4 2.01 -0.11
LM NP IR Sep-06 1 3.71 -0.46
LM NP IR Sep-06 2 3.59 -0.08
LM NP IR Sep-06 3 1.51 -0.04
LM NP IR Sep-06 4 1.73 0.02
59
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Buried Bag N Data


















BGBP BR 1 Jul-05 0.21 0.92 1.25 5.51 6.76
BGBP BR 2 Jul-05 0.60 0.44 3.48 2.54 6.03
BGBP BR 3 Jul-05 0.30 0.67 1.72 3.92 5.64
BGBP BR 4 Jul-05 0.27 0.61 1.53 3.48 5.02
BGBP IR 1 Jul-05 0.89 6.42 5.10 36.83 41.93
BGBP IR 2 Jul-05 0.21 1.71 1.33 10.79 12.12
BGBP IR 3 Jul-05 0.45 3.06 2.54 17.38 19.92
BGBP IR 4 Jul-05 0.30 2.49 1.72 14.33 16.04
BGNP BR 1 Jul-05 0.41 1.25 2.33 7.14 9.47
BGNP BR 2 Jul-05 0.19 1.08 1.07 6.17 7.23
BGNP BR 3 Jul-05 0.35 0.82 2.19 5.11 7.31
BGNP BR 4 Jul-05 0.29 0.18 1.64 1.06 2.70
BGNP IR 1 Jul-05 0.33 3.72 1.86 21.00 22.86
BGNP IR 2 Jul-05 0.32 4.50 1.76 25.03 26.78
BGNP IR 3 Jul-05 1.43 0.00 7.94 7.94
BGNP IR 4 Jul-05 1.72 0.00 9.64 9.64
LMBP BR 1 Jul-05 0.30 0.31 1.72 1.80 3.51
LMBP BR 2 Jul-05 0.31 0.27 1.80 1.52 3.32
LMBP BR 3 Jul-05 0.28 0.26 1.57 1.48 3.05
LMBP BR 4 Jul-05 0.31 0.22 1.79 1.23 3.03
LMBP IR 1 Jul-05 4.03 0.00 23.15 23.15
LMBP IR 2 Jul-05 0.30 1.76 1.69 9.89 11.58
LMBP IR 3 Jul-05 0.66 6.44 3.77 36.77 40.55
LMBP IR 4 Jul-05 5.74 0.00 32.67 32.67
LMNP BR 1 Jul-05 0.54 0.99 3.09 5.64 8.73
LMNP BR 2 Jul-05 0.33 0.28 1.91 1.64 3.55
LMNP BR 3 Jul-05 0.30 0.19 1.68 1.10 2.78
LMNP BR 4 Jul-05 0.31 0.11 1.75 0.61 2.36
LMNP IR 1 Jul-05 0.28 3.21 1.61 18.18 19.79
LMNP IR 2 Jul-05 0.20 1.91 1.13 10.88 12.01
LMNP IR 3 Jul-05 0.40 0.00 2.22 2.22
LMNP IR 4 Jul-05 0.48 0.99 2.97 6.16 9.14
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Buried Bag N Data


















BGBP BR 1 Jul-05 0.21 3.29 1.23 19.68 20.91
BGBP BR 2 Jul-05 0.22 4.60 1.28 26.57 27.85
BGBP BR 3 Jul-05 0.22 2.72 1.28 15.81 17.09
BGBP BR 4 Jul-05 0.18 1.21 1.06 6.93 7.99
BGBP IR 1 Jul-05 0.21 6.92 1.23 39.70 40.93
BGBP IR 2 Jul-05 4.66 0.00 29.39 29.39
BGBP IR 3 Jul-05 0.24 5.24 1.38 29.82 31.20
BGBP IR 4 Jul-05 0.20 4.93 1.12 28.34 29.46
BGNP BR 1 Jul-05 0.26 2.78 1.49 15.93 17.42
BGNP BR 2 Jul-05 0.23 4.13 1.29 23.61 24.90
BGNP BR 3 Jul-05 3.75 0.00 23.34 23.34
BGNP BR 4 Jul-05 0.12 2.44 0.72 14.01 14.73
BGNP IR 1 Jul-05 0.18 1.56 1.04 8.80 9.84
BGNP IR 2 Jul-05 0.21 4.72 1.14 26.29 27.43
BGNP IR 3 Jul-05 0.23 1.97 1.30 10.91 12.21
BGNP IR 4 Jul-05 0.15 2.69 0.85 15.05 15.89
LMBP BR 1 Jul-05
LMBP BR 2 Jul-05 0.19 1.53 1.06 8.75 9.81
LMBP BR 3 Jul-05 0.20 2.65 1.12 15.00 16.12
LMBP BR 4 Jul-05 0.21 1.60 1.23 9.18 10.41
LMBP IR 1 Jul-05 0.21 8.27 1.21 47.51 48.73
LMBP IR 2 Jul-05 0.20 2.39 1.13 13.39 14.52
LMBP IR 3 Jul-05 0.18 11.01 1.05 62.84 63.89
LMBP IR 4 Jul-05 0.21 5.53 1.18 31.51 32.69
LMNP BR 1 Jul-05 1.96 0.00 11.19 11.19
LMNP BR 2 Jul-05 0.21 2.59 1.24 15.20 16.45
LMNP BR 3 Jul-05 0.16 1.53 0.92 8.64 9.56
LMNP BR 4 Jul-05 0.11 0.80 0.65 4.54 5.19
LMNP IR 1 Jul-05 4.06 0.00 23.01 23.01
LMNP IR 2 Jul-05 0.25 3.94 1.44 22.46 23.90
LMNP IR 3 Jul-05 0.14 1.12 0.79 6.23 7.02
LMNP IR 4 Jul-05 0.13 1.79 0.80 11.10 11.90
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Buried Bag N Data




















BGBP BR 1 Auq-05 0.14 3.74 0.85 22.40 23.26
BGBP BR 2 Aug-05 0.25 2.57 1.47 14.83 16.30
BGBP BR 3 Auq-05 0.25 2.05 1.46 11.92 13.38
BGBP BR 4 Aug-05 0.14 1.29 0.82 7.41 8.23
BGBP IR 1 Aug-05 0.14 0.64 0.80 3.68 4.48
BGBP IR 2 Aug-05 0.17 0.34 1.06 2.12 3.18
BGBP IR 3 Aug-05 0.22 2.43 1.27 13.83 15.10
BGBP IR 4 Aug-05 0.13 0.63 0.77 3.62 4.39
BGNP BR 1 Aug-05 0.45 2.58 2.60 14.76 17.37
BGNP BR 2 Aug-05 0.36 3.86 2.03 22.01 24.04
BGNP BR 3 Auq-05 0.30 2.84 1.84 17.67 19.51
BGNP BR 4 Aug-05 1.30 7.47
BGNP IR 1 Aug-05 0.82 0.84 4.63 4.77 9.39
BGNP IR 2 Aug-05 0.15 0.33 0.85 1.83 2.67
BGNP IR 3 Aug-05 0.28 0.43 1.57 2.38 3.95
BGNP IR 4 Aug-05 0.15 0.52 0.84 2.90 3.74
LMBP BR 1 Aug-05 0.17 0.37 1.02 2.17 3.18
LMBP BR 2 Aug-05 0.16 0.44 0.91 2.52 3.44
LMBP BR 3 Aug-05 0.18 0.37 1.01 2.10 3.11
LMBP BR 4 Aug-05 0.27 0.36 1.52 2.08 3.61
LMBP IR 1 Aug-05 0.35 2.04
LMBP IR 2 Aug-05 0.47 2.65 m
LMBP IR 3 Auq-05 0.23 0.35 1.32 2.00 3.32
LMBP IR 4 Aug-05 1.18 4.91 6.73 27.98 34.71
LMNP BR 1 Aug-05 0.18 0.37 1.06 2.13 3.19
LMNP BR 2 Aug-05 0.20 0.41 1.16 2.38 3.54
LMNP BR 3 Auq-05 0.18 0.36 1.03 2.01 3.04
LMNP BR 4 Auq-05 0.33 0.46 1.86 2.62 4.48
LMNP IR 1 Aug-05 0.17 0.41 0.98 2.30 3.28
LMNP IR 2 Aug-05 0.52 0.34 2.98 1.97 4.95
LMNP IR 3 Aug-05 0.14 0.29 0.78 1.64 2.41
LMNP IR 4 Aug-05 0.20 0.34 1.22 2.10 3.32
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Juried Bag N Data




















BGBP BR 1 Aug-05 0.17 5.64 1.01 32.88 33.89
BGBP BR 2 Aug-05 0.17 4.10 0.99 23.66 24.65
BGBP BR 3 Aug-05 0.23 7.27 1.36 42.56 43.91
BGBP BR 4 Aug-05 0.22 4.38 1.24 25.21 26.44
BGBP IR 1 Aug-05 0.17 1.66 0.96 9.54 10.49
BGBP IR 2 Aug-05 0.23 1.19 1.31 6.80 8.11
BGBP IR 3 Aug-05 0.21 2.00 1.21 11.37 12.58
BGBP IR 4 Aug-05 0.15 2.53 0.85 14.23 15.09
BGNP BR 1 Aug-05 0.15 4.70 0.88 27.39 28.27
BGNP BR 2 Aug-05 0.22 8.84 1.25 50.99 52.23
BGNP BR 3 Aug-05 0.18 4.14 1.05 23.55 24.60
BGNP BR 4 Aug-05 0.38 6.88 2.14 39.08 41.22
BGNP IR 1 Aug-05 0.21 2.25 1.22 13.00 14.22
BGNP IR 2 Aug-05 0.15 1.38 0.90 8.12 9.03
BGNP IR 3 Aug-05 0.20 4.34 1.10 24.41 25.51
BGNP IR 4 Aug-05 0.18 2.60 1.06 15.10 16.16
LMBP BR 1 Aug-05 0.25 3.06 1.47 18.24 19.71
LMBP BR 2 Aug-05 0.32 3.82 1.88 22.31 24.19
LMBP BR 3 Aug-05 0.23 3.46 1.36 20.20 21.56
LMBP BR 4 Aug-05 0.18 2.69 1.06 15.52 16.59
LMBP IR 1 Aug-05 0.22 1.22 1.28 7.05 8.33
LMBP IR 2 Aug-05 0.27 0.62 1.55 3.56 5.11
LMBP IR 3 Aug-05 0.21 1.21 1.22 6.87 8.09
LMBP IR 4 Aug-05 0.17 2.81 0.96 15.71 16.67
LMNP BR 1 Aug-05 0.20 3.15 1.13 17.85 18.98
LMNP BR 2 Aug-05 0.28 3.26 1.64 19.41 21.05
LMNP BR 3 Aug-05 0.18 2.41 1.04 14.03 15.07
LMNP BR 4 Aug-05 0.17 2.85 0.97 16.35 17.32
LMNP IR 1 Aug-05 0.14 1.82 0.81 10.67 11.47
LMNP IR 2 Aug-05 0.21 1.92 1.25 11.21 12.47
LMNP IR 3 Aug-05 0.34 2.32 2.02 13.57 15.58
LMNP IR 4 Aug-05 0.31 1.71 1.82 9.94 11.76
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Buried Bag N Data




















BGBP BR 1 Sep-05 0.14 0.51 0.81 2.96 3.77
BGBP BR 2 Sep-05 0.18 0.75 1.04 4.33 5.37
BGBP BR 3 Sep-05 0.17 0.28 0.98 1.62 2.60
BGBP BR 4 Sep-05 0.16 0.36 0.92 2.05 2.97
BGBP IR 1 Sep-05 0.15 0.69 0.87 3.96 4.83
BGBP IR 2 Sep-05 0.18 0.78 1.04 4.46 5.50
BGBP IR 3 Sep-05 0.34 0.33 1.91 1.86 3.78
BGBP IR 4 Sep-05 0.14 0.42 0.81 2.39 3.21
BGNP BR 1 Sep-05 0.17 0.96 1.00 5.58 6.58
BGNP BR 2 Sep-05 0.18 0.49 1.03 2.84 3.87
BGNP BR 3 Sep-05 0.15 0.34 0.86 1.92 2.78
BGNP BR 4 Sep-05 0.40 0.93 2.29 5.27 7.56
BGNP IR 1 Sep-05 0.18 0.67 1.05 3.89 4.94
BGNP IR 2 Sep-05 0.16 0.36 0.97 2.13 3.10
BGNP IR 3 Sep-05 0.15 0.29 0.86 1.62 2.47
BGNP IR 4 Sep-05 0.28 0.48 1.63 2.79 4.41
LMBP BR 1 Sep-05 0.30 0.49 1.79 2.92 4.71
LMBP BR 2 Sep-05 0.19 0.26 1.09 1.54 2.64
LMBP BR 3 Sep-05 0.22 0.44 1.30 2.57 3.87
LMBP BR 4 Sep-05 0.62 1.70 3.55 9.80 13.35
LMBP IR 1 Sep-05 0.19 0.25 1.12 1.47 2.58
LMBP IR 2 Sep-05 0.53 2.57 3.03 14.62 17.64
LMBP IR 3 Sep-05 0.25 0.56 1.44 3.19 4.63
LMBP IR 4 Sep-05 5.43 30.35
LMNP BR 1 Sep-05 0.21 0.52 1.22 2.97 4.19
LMNP BR 2 Sep-05 0.30 0.47 1.81 2.78 4.59
LMNP BR 3 Sep-05 0.16 0.55 0.90 3.20 4.11
LMNP BR 4 Sep-05 0.39 0.35 2.25 1.99 4.24
LMNP IR 1 Sep-05 0.17 0.38 1.01 2.26 3.27
LMNP IR 2 Sep-05 m 0.34 m 1.97 m
LMNP IR 3 Sep-05 0.14 0.21 0.80 1.20 2.00
LMNP IR 4 Sep-05 0.27 0.44 1.57 2.56 4.14
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Buried Bag N Data




















BGBP BR 1 Sep-05 1.25 1.37 7.28 7.98 15.26
BGBP BR 2 Sep-05 1.38 1.89 7.94 10.92 18.87
BGBP BR 3 Sep-05 0.98 0.88 5.76 5.16 10.92
BGBP BR 4 Sep-05 0.72 0.94 4.12 5.43 9.54
BGBP IR 1 Sep-05 0.93 0.00 5.32 5.32
BGBP IR 2 Sep-05 0.61 1.22 3.52 6.99 10.51
BGBP IR 3 Sep-05 1.05 1.77 5.95 10.03 15.98
BGBP IR 4 Sep-05 0.88 1.10 4.95 6.19 11.14
BGNP BR 1 Sep-05 1.37 1.04 8.01 6.09 14.11
BGNP BR 2 Sep-05 0.86 1.58 4.96 9.11 14.07
BGNP BR 3 Sep-05 . #
BGNP BR 4 Sep-05 0.69 1.80 3.90 10.24 14.14
BGNP IR 1 Sep-05 2.15 1.48 12.43 8.53 20.96
BGNP IR 2 Sep-05 1.17 1.10 6.87 6.45 13.32
BGNP IR 3 Sep-05 m
BGNP IR 4 Sep-05 0.65 1.17 3.76 6.79 10.55
LMBP BR 1 Sep-05 0.96 2.00 5.72 11.95 17.67
LMBP BR 2 Sep-05 1.15 1.81 6.69 10.55 17.24
LMBP BR 3 Sep-05 1.02 2.14 5.98 12.50 18.48
LMBP BR 4 Sep-05 0.72 2.94 4.18 16.98 21.17
LMBP IR 1 Sep-05 1.41 0.78 8.18 4.54 12.72
LMBP IR 2 Sep-05 1.34 6.13 7.61 34.93 42.54
LMBP IR 3 Sep-05 0.92 0.75 5.25 4.27 9.52
LMBP IR 4 Sep-05 0.81 3.61 4.52 20.17 24.70
LMNP BR 1 Sep-05 1.53 1.22 8.67 6.93 15.60
LMNP BR 2 Sep-05 1.23 2.24 7.33 13.32 20.65
LMNP BR 3 Sep-05 1.29 2.32 7.47 13.46 20.93
LMNP BR 4 Sep-05 0.77 1.69 4.41 9.69 14.10
LMNP IR 1 Sep-05 1.27 1.08 7.44 6.36 13.81
LMNP IR 2 Sep-05 0.98 1.37 5.74 8.02 13.76
LMNP IR 3 Sep-05 1.17 0.97 6.85 5.68 12.53
LMNP IR 4 Sep-05 0.54 1.06 3.15 6.15 9.30
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BGBP BR 1 Jul-06 0.32 2.19 1.99 13.58 15.57
BGBP BR 2 Jul-06 0.14 1.07 0.82 6.45 7.27
BGBP BR 3 Jul-06 0.26 0.62 1.51 3.62 5.13
BGBP BR 4 Jul-06 0.22 1.17 1.32 6.96 8.29
BGBP IR 1 Jul-06 0.26 3.75 1.58 22.85 24.42
BGBP IR 2 Jul-06 0.17 4.24 1.04 25.88 26.92
BGBP IR 3 Jul-06 0.10 3.74 0.57 21.99 22.56
BGBP IR 4 Jul-06 0.12 1.34 0.67 7.80 8.47
BGNP BR 1 Jul-06 0.37 0.64 2.21 3.82 6.03
BGNP BR 2 Jul-06 0.26 2.15 1.53 12.87 14.40
BGNP BR 3 Jul-06 0.16 0.66 0.93 3.96 4.89
BGNP BR 4 Jul-06 0.28 0.91 1.62 5.34 6.96
BGNP IR 1 Jul-06 0.36 1.96 2.13 11.79 13.93
BGNP IR 2 Jul-06 0.22 1.31 1.31 7.81 9.12
BGNP IR 3 Jul-06 0.14 1.05 0.82 6.32 7.14
BGNP IR 4 Jul-06 0.65 1.98 3.83 11.61 15.43
LMBP BR 1 Jul-06 0.61 0.97 3.72 5.90 9.62
LMBP BR 2 Jul-06 0.26 0.97 1.61 5.96 7.57
LMBP BR 3 Jul-06 0.27 1.27 1.58 7.58 9.15
LMBP BR 4 Jul-06 0.19 1.69 1.16 10.40 11.56
LMBP IR 1 Jul-06 0.17 1.33 1.03 8.14 9.17
LMBP IR 2 Jul-06 0.13 1.85 0.78 11.11 11.89
LMBP IR 3 Jul-06 0.14 10.17 0.85 59.94 60.79
LMBP IR 4 Jul-06 0.15 8.81 0.87 52.56 53.43
LMNP BR 1 Jul-06 0.60 0.71 3.64 4.29 7.92
LMNP BR 2 Jul-06 0.19 1.48 1.15 8.97 10.12
LMNP BR 3 Jul-06 0.23 0.91 1.37 5.36 6.73
LMNP BR 4 Jul-06 1.32 0.60 7.72 3.51 11.24
LMNP IR 1 Jul-06 0.33 0.46 2.00 2.81 4.81
LMNP IR 2 Jul-06 0.21 1.49 1.28 9.22 10.50
LMNP IR 3 Jul-06 0.16 0.37 0.88 2.00 2.88
LMNP IR 4 Jul-06 0.16 0.87 0.96 5.05 6.01
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soil ug N/q :
BGBP BR 1 Jul-06 0.09 3.29 0.55 20.30 20.86
BGBP BR 2 Jul-06 0.19 4.27 1.11 25.63 26.75
BGBP BR 3 Jul-06 0.07 3.44 0.43 20.00 20.43
BGBP BR 4 Jul-06 0.23 3.59 1.38 21.37 22.75
BGBP IR 1 Jul-06 0.16 29.48 0.96 179.21 180.16
BGBP IR 2 Jul-06 0.18 5.61 1.09 34.25 35.33
BGBP IR 3 Jul-06 0.14 8.07 0.80 47.38 48.18
BGBP IR 4 Jul-06 0.10 20.32 0.56 118.51 119.07
BGNP BR 1 Jul-06
BGNP BR 2 Jul-06 0.16 5.61 0.94 33.57 34.50
BGNP BR 3 Jul-06 0.16 2.13 0.95 12.71 13.66
BGNP BR 4 Jul-06 0.20 5.44 1.16 32.03 33.19
BGNP IR 1 Jul-06 0.14 2.80 0.87 16.81 17.68
BGNP IR 2 Jul-06 0.12 2.64 0.71 15.78 16.49
BGNP IR 3 Jul-06 0.16 3.12 0.97 18.79 19.76
BGNP IR 4 Jul-06 0.29 3.61 1.73 21.22 22.95
LMBP BR 1 Jul-06 0.13 7.90 0.79 47.83 48.63
LMBP BR 2 Jul-06 0.22 5.12 1.34 31.37 32.70
LMBP BR 3 Jul-06 0.13 6.52 0.78 38.75 39.54
LMBP BR 4 Jul-06 0.22 10.36 1.34 63.65 64.99
LMBP IR 1 Jul-06 0.13 4.98 0.80 30.50 31.30
LMBP IR 2 Jul-06 0.18 1.80 1.08 10.82 11.91
LMBP IR 3 Jul-06 0.27 36.59 1.60 215.69 217.29
LMBP IR 4 Jul-06 0.10 16.36 0.57 97.53 98.10
LMNP BR 1 Jul-06 0.18 4.31 1.11 26.16 27.27
LMNP BR 2 Jul-06 0.17 5.89 1.03 35.78 36.81
LMNP BR 3 Jul-06 0.19 6.04 1.14 35.78 36.92
LMNP BR 4 Jul-06 0.22 5.41 1.30 31.60 32.90
LMNP IR 1 Jul-06 0.10 5.02 0.63 30.40 31.03
LMNP IR 2 Jul-06 0.25 5.24 1.56 32.41 33.97
LMNP IR 3 Jul-06 0.14 3.95 0.79 21.69 22.48
LMNP IR 4 Jul-06 0.09 2.65 0.50 15.41 15.91
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BGBP BR 1 Auq-06 0.21 1.06 1.31 6.55 7.86
BGBP BR 2 Aug-06 0.44 0.89 2.64 5.34 7.97
BGBP BR 3 Aug-06 0.13 1.62 0.73 9.43 10.16
BGBP BR 4 Aug-06 0.23 1.56 1.34 9.24 10.58
BGBP IR 1 Aug-06 0.07 0.23 0.45 1.42 1.87
BGBP IR 2 Aug-06 0.07 0.29 0.44 1.77 2.21
BGBP IR 3 Aug-06 0.12 0.32 0.70 1.91 2.61
BGBP IR 4 Aug-06 0.18 0.50 1.08 2.93 4.01
BGNP BR 1 Aug-06 0.39 1.89 2.36 11.42 13.78
BGNP BR 2 Aug-06 0.07 2.13 0.42 12.81 13.23
BGNP BR 3 Aug-06 0.24 0.77 1.46 4.64 6.11
BGNP BR 4 Aug-06 0.59 2.06 3.45 12.10 15.55
BGNP IR 1 Aug-06 0.41 0.51 2.43 3.04 5.47
BGNP IR 2 Aug-06 0.08 0.23 0.47 1.37 1.84
BGNP IR 3 Aug-06 0.18 1.48 1.12 8.96 10.08
BGNP IR 4 Aug-06 0.13 0.25 0.79 1.47 2.26
LMBP BR 1 Aug-06 2.43 0.50 14.81 3.07 17.88
LMBP BR 2 Aug-06 0.21 1.10 1.26 6.72 7.98
LMBP BR 3 Aug-06 0.09 1.07 0.52 6.30 6.81
LMBP BR 4 Aug-06 0.31 1.59 1.93 9.80 11.74
LMBP IR 1 Aug-06 0.09 0.51 0.55 3.11 3.66
LMBP IR 2 Aug-06 1.81 0.55 10.84 3.32 14.15
LMBP IR 3 Aug-06 0.11 0.18 0.63 1.09 1.72
LMBP IR 4 Aug-06 0.14 1.83 0.84 11.01 11.85
LMNP BR 1 Aug-06 0.50 0.76 3.02 4.62 7.64
LMNP BR 2 Aug-06 0.10 0.81 0.62 4.92 5.54
LMNP BR 3 Aug-06 0.12 0.76 0.69 4.53 5.22
LMNP BR 4 Aug-06 0.32 0.79 1.85 4.63 6.48
LMNP IR 1 Aug-06 0.74 0.31 4.49 1.86 6.35
LMNP IR 2 Aug-06 0.08 0.26 0.49 1.59 2.09
LMNP IR 3 Aug-06 0.15 0.28 0.84 1.52 2.36
LMNP IR 4 Aug-06 0.22 0.31 1.27 1.80 3.07
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BGBP BR 1 Aug-06 0.19 5.81 1.18 35.78 36.96
BGBP BR 2 Aug-06 0.09 4.15 0.54 24.78 25.31
BGBP BR 3 Aug-06 0.12 6.86 0.70 40.20 40.89
BGBP BR 4 Aug-06 0.22 5.57 1.30 33.03 34.33
BGBP IR 1 Aug-06 0.23 4.44 1.41 26.98 28.39
BGBP IR 2 Aug-06 0.12 4.36 0.71 26.57 27.28
BGBP IR 3 Aug-06 0.29 1.60 1.73 9.38 11.11
BGBP IR 4 Aug-06 0.23 2.57 1.32 15.06 16.38
BGNP BR 1 Aug-06 0.18 5.26 1.07 31.75 32.83
BGNP BR 2 Aug-06 0.08 5.67 0.51 33.93 34.43
BGNP BR 3 Aug-06 0.17 5.17 0.99 30.90 31.89
BGNP BR 4 Aug-06 0.28 6.12 1.66 35.87 37.53
BGNP IR 1 Aug-06 0.34 3.62 2.02 21.62 23.63
BGNP IR 2 Aug-06 0.24 4.79 1.41 28.57 29.98
BGNP IR 3 Aug-06 0.13 4.69 0.80 28.20 29.01
BGNP IR 4 Aug-06 0.23 4.28 1.35 25.18 26.53
LMBP BR 1 Aug-06 0.23 8.14 1.42 49.18 50.59
LMBP BR 2 Aug-06 0.12 5.71 0.74 34.88 35.63
LMBP BR 3 Aug-06 m
LMBP BR 4 Aug-06 0.12 6.36 0.74 39.14 39.88
LMBP IR 1 Aug-06 0.19 2.83 1.14 17.50 18.64
LMBP IR 2 Aug-06 0.12 7.63 0.73 45.58 46.31
LMBP IR 3 Aug-06 0.28 5.05 1.68 30.01 31.69
LMBP IR 4 Aug-06 0.10 3.83 0.61 22.95 23.56
LMNP BR 1 Aug-06 0.22 8.44 1.33 51.33 52.66
LMNP BR 2 Aug-06 0.14 9.32 0.87 56.24 57.10
LMNP BR 3 Aug-06 0.17 6.58 0.99 38.88 39.87
LMNP BR 4 Aug-06 0.18 9.81 1.04 57.05 58.09
LMNP IR 1 Aug-06 0.18 5.19 1.09 31.39 32.48
LMNP IR 2 Aug-06 0.09 5.49 0.55 33.96 34.51
LMNP IR 3 Aug-06 0.18 4.56 0.99 25.05 26.04
LMNP IR 4 Aug-06 0.14 4.44 0.80 25.99 26.79
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Sampling 3A 2006 NH4 N03
Total 
inorg N















BGBP BR 1 Sep-06 0.45 0.27 2.77 1.68 4.45
BGBP BR 2 Sep-06 0.14 0.28 0.82 1.71 2.53
BGBP BR 3 Sep-06 0.22 1.63 1.26 9.48 10.73
BGBP BR 4 Sep-06 0.26 0.26 1.56 1.54 3.10
BGBP IR 1 Sep-06 0.24 0.62 1.49 3.79 5.28
BGBP IR 2 Sep-06 0.13 0.65 0.77 3.94 4.71
BGBP IR 3 Sep-06 0.11 0.57 0.65 3.37 4.01
BGBP IR 4 Sep-06 0.12 0.35 0.69 2.04 2.73
BGNP BR 1 Sep-06 0.21 0.51 1.25 3.06 4.31
BGNP BR 2 Sep-06 0.19 1.21 1.17 7.29 8.46
BGNP BR 3 Sep-06 0.10 0.56 0.62 3.39 4.01
BGNP BR 4 Sep-06 0.16 0.30 0.92 1.76 2.68
BGNP IR 1 Sep-06 0.12 0.79 0.69 4.72 5.41
BGNP IR 2 Sep-06 0.10 0.21 0.62 1.27 1.88
BGNP IR 3 Sep-06 0.13 0.63 0.78 3.82 4.60
BGNP IR 4 Sep-06 0.11 0.13 0.66 0.76 1.42
LMBP BR 1 Sep-06 0.52 3.16
LMBP BR 2 Sep-06 0.15 0.42 0.94 2.54 3.48
LMBP BR 3 Sep-06 0.27 0.75 1.59 4.41 6.00
LMBP BR 4 Sep-06 2.22 0.49 13.64 3.03 16.67
LMBP IR 1 Sep-06 0.23 0.61 1.45 3.77 5.21
LMBP IR 2 Sep-06 0.19 0.37 1.15 2.23 3.39
LMBP IR 3 Sep-06 0.21 0.75 1.25 4.45 5.70
LMBP IR 4 Sep-06 0.20 0.81 1.20 4.87 6.07
LMNP BR 1 Sep-06 0.31 0.74 1.87 4.43 6.31
LMNP BR 2 Sep-06 0.48 0.79 2.88 4.77 7.64
LMNP BR 3 Sep-06 0.17 0.37 1.02 2.22 3.24
LMNP BR 4 Sep-06 0.13 0.41 0.74 2.40 3.14
LMNP IR 1 Sep-06 1.27 0.45 7.72 2.75 10.47
LMNP IR 2 Sep-06 0.39 0.73 2.41 4.50 6.91
LMNP IR 3 Sep-06 0.12 0.27 0.64 1.49 2.13
LMNP IR 4 Sep-06 0.14 0.12 0.79 0.72 1.51
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Buried Bag N Data



















BGBP BR 1 Sep-06 0.29 2.63 1.77 16.27 18.04
BGBP BR 2 Sep-06 0.06 2.29 0.36 13.74 14.10
BGBP BR 3 Sep-06 0.08 4.04 0.45 23.63 24.08
BGBP BR 4 Sep-06 0.08 3.65 0.46 21.78 22.24
BGBP IR 1 Sep-06 0.27 2.10 1.61 12.71 14.32
BGBP IR 2 Sep-06 0.07 2.94 0.44 17.89 18.33
BGBP IR 3 Sep-06 0.06 1.66 0.35 9.71 10.06
BGBP IR 4 Sep-06 0.05 1.23 0.27 7.16 7.43
BGNP BR 1 Sep-06 0.72 3.84 4.31 23.07 27.39
BGNP BR 2 Sep-06 0.22 4.53 1.33 27.13 28.46
BGNP BR 3 Sep-06 0.11 3.31 0.69 19.77 20.45
BGNP BR 4 Sep-06 0.09 4.98 0.55 29.22 29.77
BGNP IR 1 Sep-06 0.75 2.05 4.50 12.31 16.81
BGNP IR 2 Sep-06 0.07 2.11 0.44 12.56 13.00
BGNP IR 3 Sep-06 0.16 4.35 0.96 26.41 27.37
BGNP IR 4 Sep-06 0.06 2.75 0.34 16.24 16.57
LMBP BR 1 Sep-06 0.16 3.27 0.95 19.77 20.73
LMBP BR 2 Sep-06 0.09 4.27 0.56 25.97 26.53
LMBP BR 3 Sep-06 0.11 4.34 0.62 25.63 26.25
LMBP BR 4 Sep-06 0.11 8.06 0.65 49.64 50.29
LMBP IR 1 Sep-06 0.17 2.25 1.01 13.81 14.82
LMBP IR 2 Sep-06 0.19 2.86 1.16 17.23 18.38
LMBP IR 3 Sep-06 0.09 4.65 0.50 27.51 28.01
LMBP IR 4 Sep-06 0.09 2.83 0.55 16.99 17.54
LMNP BR 1 Sep-06 0.20 3.89 1.19 23.59 24.78
LMNP BR 2 Sep-06 0.81 10.38 4.95 63.02 67.97
LMNP BR 3 Sep-06 0.09 4.86 0.54 28.71 29.24
LMNP BR 4 Sep-06 0.07 3.87 0.42 22.63 23.05
LMNP IR 1 Sep-06 0.81 4.16 4.89 25.12 30.02
LMNP IR 2 Sep-06 0.32 4.32 1.96 26.77 28.72
LMNP IR 3 Sep-06 0.07 1.78 0.41 9.74 10.15
LMNP IR 4 Sep-06 0.16 1.86 0.92 10.84 11.76












BG BP BR Jul-05 1 1.81 46.32 0.04
BG BP BR Jul-05 2 0.94 58.98 0.02
BG BP BR Jul-05 3 0.00 44.29 0.00
BG BP BR Jul-05 4 0.00 34.63 0.00
BG NP BR Jul-05 1 5.04 28.90 0.17
BG NP BR Jul-05 2 0.00 57.71 0.00
BG NP BR Jul-05 3 0.98 53.54 0.02
BG NP BR Jul-05 4 5.35 39.38 0.14
LM BP BR Jul-05 1 1.31 44.34 0.03
LM BP BR Jul-05 2 0.00 40.74 0.00
LM BP BR Jul-05 3 0.00 45.91 0.00
LM BP BR Jul-05 4 1.27 46.03 0.03
LM NP BR Jul-05 1 5.07 49.93 0.10
LM NP BR Jul-05 2 0.00 55.68 0.00
LM NP BR Jul-05 3 1.78 43.28 0.04
LM NP BR Jul-05 4 4.65 57.56 0.08
BG BP IR Jul-05 1 1.48 52.36 0.03
BG BP IR Jul-05 2 0.00 63.89 0.00
BG BP IR Jul-05 3 0.00 38.51 0.00
BG BP IR Jul-05 4 0.00 32.38 0.00
BG NP IR Jul-05 1 1.05 16.16 0.07
BG NP IR Jul-05 2 1.32 47.36 0.03
BG NP IR Jul-05 3 0.00 44.45 0.00
BG NP IR Jul-05 4 3.52 36.81 0.10
LM BP IR Jul-05 1 3.79 44.20 0.09
LM BP IR Jul-05 2 0.71 59.39 0.01
LM BP IR Jul-05 3 0.00 46.20 0.00
LM BP IR Jul-05 4 0.78 38.27 0.02
LM NP IR Jul-05 1 11.49 33.15 0.35
LM NP IR Jul-05 2 0.00 44.03 0.00
LM NP IR Jul-05 3 0.00 45.54 0.00
LM NP IR Jul-05 4 0.00 51.10 0.00
BG BP BR Oct-05 1 0.95 43.52 0.02
BG BP BR Oct-05 2 0.00 47.20 0.00
BG BP BR Oct-05 3 1.01 49.10 0.02
BG BP BR Oct-05 4 0.48 37.79 0.01
BG NP BR Oct-05 1 0.84 30.55 0.03
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BG NP BR Oct-05 2 0.00 29.70 0.00
BG NP BR Oct-05 3 0.00 32.76 0.00
BG NP BR Oct-05 4 1.50 38.30 0.04
LM BP BR Oct-05 1 0.00 48.81 0.00
LM BP BR Oct-05 2 1.37 46.15 0.03
LM BP BR Oct-05 3 0.00 50.08 0.00
LM BP BR Oct-05 4 1.13 44.31 0.03
LM NP BR Oct-05 1 5.07 32.36 0.16
LM NP BR Oct-05 2 1.01 45.51 0.02
LM NP BR Oct-05 3 0.66 31.82 0.02
LM NP BR Oct-05 4 2.30 38.81 0.06
BG BP IR Oct-05 1 2.47 36.83 0.07 8.00%
BG BP IR Oct-05 2 0.00 46.53 0.00 10.00%
BG BP IR Oct-05 3 0.00 47.13 0.00 8.00%
BG BP IR Oct-05 4 0.00 30.15 0.00 11.00%
BG NP IR Oct-05 1 4.41 31.88 0.14 5.00%
BG NP IR Oct-05 2 0.91 50.80 0.02 5.00%
BG NP IR Oct-05 3 0.58 27.64 0.02 10.00%
BG NP IR Oct-05 4 0.93 41.91 0.02 10.00%
LM BP IR Oct-05 1 2.26 44.28 0.05 14.00%
LM BP IR Oct-05 2 2.09 34.53 0.06 7.00%
LM BP IR Oct-05 3 0.65 40.91 0.02 9.33%
LM BP IR Oct-05 4 1.10 42.28 0.03 11.00%
LM NP IR Oct-05 1 0.00 31.56 0.00 11.00%
LM NP IR Oct-05 2 2.12 39.10 0.05 10.00%
LM NP IR Oct-05 3 0.89 31.03 0.03 11.00%
LM NP IR Oct-05 4 2.09 46.76 0.04 7.00%
BG BP BR Jun-06 1 0.00 39.13 0.00 a *
BG BP BR Jun-06 2 0.00 33.31 0.00 a
BG BP BR Jun-06 3 0.00 34.76 0.00
BG BP BR Jun-06 4 0.00 38.72 0.00 a
BG NP BR Jun-06 1 0.00 36.29 0.00 a
BG NP BR Jun-06 2 0.00 33.90 0.00 a
BG NP BR Jun-06 3 0.00 33.46 0.00 .
BG NP BR Jun-06 4 0.00 32.11 0.00 a
LM BP BR Jun-06 1 0.00 37.66 0.00 a
LM BP BR Jun-06 2 0.00 40.39 0.00 a
LM BP BR Jun-06 3 0.00 41.75 0.00 a
LM BP BR Jun-06 4 0.00 46.41 0.00 a
LM NP BR Jun-06 1 13.07 37.18 0.35 a
LM NP BR Jun-06 2 0.00 41.47 0.00 a
LM NP BR Jun-06 3 0.00 33.39 0.00 a
LM NP BR Jun-06 4 0.00 33.34 0.00 a
BG BP IR Jun-06 1 0.00 37.01 0.00 a
BG BP IR Jun-06 2 1.93 37.06 0.05 .
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BG BP IR Jun-06 3 0.00 32.46 0.00
BG BP IR Jun-06 4 0.00 39.13 0.00
BG NP IR Jun-06 1 0.00 20.90 0.00
BG NP IR Jun-06 2 0.00 34.91 0.00
BG NP IR Jun-06 3 0.00 37.20 0.00
BG NP IR Jun-06 4 0.00 29.00 0.00
LM BP IR Jun-06 1 0.00 39.01 0.00
LM BP IR Jun-06 2 0.00 28.24 0.00
LM BP IR Jun-06 3 0.00 33.11 0.00
LM BP IR Jun-06 4 0.00 35.82 0.00
LM NP IR Jun-06 1 0.00 37.08 0.00
LM NP IR Jun-06 2 0.00 33.78 0.00
LM NP IR Jun-06 3 0.00 34.03 0.00
LM NP IR Jun-06 4 0.00 37.30 0.00
BG BP BR Sep-06 1 10.83 49.03 0.22
BG BP BR Sep-06 2 3.96 64.12 0.06
BG BP BR Sep-06 3 10.27 41.58 0.25
BG BP BR Sep-06 4 0.70 48.47 0.01
BG NP BR Sep-06 1 0.00 65.83 0.00
BG NP BR Sep-06 2 7.08 48.39 0.15
BG NP BR Sep-06 3 0.72 43.95 0.02
BG NP BR Sep-06 4 3.92 53.42 0.07
LM BP BR Sep-06 1 1.91 58.15 0.03
LM BP BR Sep-06 2 2.47 49.37 0.05
LM BP BR Sep-06 3 0.50 56.08 0.01
LM BP BR Sep-06 4 17.63 60.66 0.29
LM NP BR Sep-06 1 3.40 50.19 0.07
LM NP BR Sep-06 2 1.04 52.29 0.02
LM NP BR Sep-06 3 10.43 51.22 0.20
LM NP BR Sep-06 4 10.57 56.52 0.19
BG BP IR Sep-06 1 12.16 62.42 0.19 4.00%
BG BP IR Sep-06 2 6.89 53.66 0.13 4.00%
BG BP IR Sep-06 3 9.67 58.97 0.16 3.00%
BG BP IR Sep-06 4 13.28 53.79 0.25 7.00%
BG NP IR Sep-06 1 0.00 40.55 0.00 6.00%
BG NP IR Sep-06 2 2.00 51.31 0.04 5.00%
BG NP IR Sep-06 3 7.59 50.31 0.15 4.00%
BG NP IR Sep-06 4 0.00 49.82 0.00 3.00%
LM BP IR Sep-06 1 a 11.00%
LM BP IR Sep-06 2 0.71 59.21 0.01 8.00%
LM BP IR Sep-06 3 11.63 58.81 0.20 6.00%
LM BP IR Sep-06 4 1.23 65.62 0.02 2.00%
LM NP IR Sep-06 1 5.36 68.49 0.08 5.00%
LM NP IR Sep-06 2 0.00 49.97 0.00 1.00%
LM NP IR Sep-06 3 0.69 46.31 0.01 2.00%




Mulch Plastic Row Date Rep kg/plant kg/ha Plant C Plant N
BG BP IR Jul-05 1 39.95% 6.14%
BG BP IR Jul-05 2 40.48% 6.54%
BG BP IR Jul-05 3 39.52% 6.58%
BG BP IR Jul-05 4 37.19% 5.82%
BG NP IR Jul-05 1 39.53% 6.36%
BG NP IR Jul-05 2 38.73% 6.52%
BG NP IR Jul-05 3 40.61% 6.24%
BG NP IR Jul-05 4 39.91% 5.93%
LM BP IR Jul-05 1 39.98% 6.29%
LM BP IR Jul-05 2 40.40% 6.41%
LM BP IR Jul-05 3 40.57% 6.51%
LM BP IR Jul-05 4 40.88% 6.60%
LM NP IR Jul-05 1 39.83% 6.20%
LM NP IR Jul-05 2 39.84% 6.70%
LM NP IR Jul-05 3 39.57% 5.88%
LM NP IR Jul-05 4 40.55% 6.14%
BG BP IR Aug-05 1 35.90% 2.70%
BG BP IR Aug-05 4 39.93% 3.49%
BG NP IR Aug-05 1 36.23% 3.39%
BG NP IR Aug-05 3 38.09% 3.08%
LM BP IR Aug-05 2 40.35% 2.58%
LM BP IR Aug-05 3 41.37% 2.43%
LM BP IR Aug-05 4 40.30% 2.93%
LM NP IR Aug-05 1 39.46% 2.83%
BG BP IR Aug-05 2 37.82% 2.88%
BG BP IR Aug-05 3 39.18% 3.32%
BG NP IR Aug-05 2 38.64% 3.91%
BG NP IR Aug-05 4 38.78% 3.86%
LM BP IR Aug-05 1 39.22% 2.84%
LM NP IR Aug-05 2 40.20% 2.53%
LM NP IR Aug-05 3 40.43% 1.76%
LM NP IR Aug-05 4 39.77% 2.11%
BG BP IR Oct-05 1 6.70 41377.32 38.83% 5.37%
BG BP IR Oct-05 2 6.41 39597.19 40.02% 3.85%
BG BP IR Oct-05 3 39.39% 4.03%
BG BP IR Oct-05 4 6.08 37556.54 39.69% 4.09%
BG NP IR Oct-05 1 6.50 40161.62 34.38% 2.88%
BG NP IR Oct-05 2 6.16 38034.14 40.18% 5.12%
LM NP IR Sep-06 0.00 59.16 0.00 6.00%
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BG NP IR Oct-05 3 6.29 38859.08 37.63% 3.64%
BG NP IR Oct-05 4 5.20 32129.30 39.73% 4.40%
LM BP IR Oct-05 1 3.32 20493.28 38.64% 2.90%
LM BP IR Oct-05 2 2.91 17975.04 39.73% 2.41%
LM BP IR Oct-05 3 3.85 23749.63 39.96% 2.14%
LM BP IR Oct-05 4 3.65 22533.93 38.93% 1.78%
LM NP IR Oct-05 1 2.71 16737.63 38.04% 2.24%
LM NP IR Oct-05 2 2.82 17410.61 39.88% 2.50%
LM NP IR Oct-05 3 2.24 13850.33 39.25% 1.61%
LM NP IR Oct-05 4 2.56 15804.14 40.33% 4.51%
BG BP IR Jun-06 1 40.08% 3.07%
BG BP IR Jun-06 2 41.16% 3.14%
BG BP IR Jun-06 3 41.62% 3.57%
BG BP IR Jun-06 4 40.87% 3.18%
BG NP IR Jun-06 1 40.87% 4.43%
BG NP IR Jun-06 2 40.50% 4.00%
BG NP IR Jun-06 3 40.06% 3.26%
BG NP IR Jun-06 4 39.92% 3.03%
LM BP IR Jun-06 1 40.74% 3.78%
LM BP IR Jun-06 2 41.44% 3.15%
LM BP IR Jun-06 3 40.85% 3.90%
LM BP IR Jun-06 4 40.75% 3.05%
LM NP IR Jun-06 1 40.06% 3.14%
LM NP IR Jun-06 2 40.52% 2.65%
LM NP IR Jun-06 3 40.99% 2.95%
LM NP IR Jun-06 4 40.50% 3.70%
BG BP IR Aug-06 1 71.38% 6.40%
BG BP IR Aug-06 2 40.90% 4.88%
BG BP IR Aug-06 3 38.84% 3.56%
BG BP IR Aug-06 4 39.91% 2.75%
BG NP IR Aug-06 1 38.84% 3.62%
BG NP IR Aug-06 2 39.10% 4.13%
BG NP IR Aug-06 3 39.09% 3.83%
BG NP IR Aug-06 4 38.27% 4.22%
LM BP IR Aug-06 1 39.15% 2.52%
LM BP IR Aug-06 2 40.46% 2.48%
LM BP IR Aug-06 3 40.15% 3.46%
LM BP IR Aug-06 4 57.52% 3.78%
LM NP IR Aug-06 1 38.99% 3.93%
LM NP IR Aug-06 2 38.94% 2.76%
LM NP IR Aug-06 3 40.84% 3.90%
LM NP IR Aug-06 4 38.75% 3.52%
BG BP IR Sep-06 1 3.52 21743.72 39.18% 5.55%
BG BP IR Sep-06 2 2.92 18027.14 39.19% 5.85%
BG BP IR Sep-06 3 2.00 12330.70 38.17% 5.68%
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BG BP IR Sep-06 4 3.28 20267.51 39.45% 6.22%
BG NP IR Sep-06 1 4.77 29454.75 38.20% 4.72%
BG NP IR Sep-06 2 2.26 13963.22 38.38% 5.14%
BG NP IR Sep-06 3 1.41 8683.59 37.95% 5.32%
BG NP IR Sep-06 4 1.31 8075.74 38.42% 5.39%
LM BP IR Sep-06 1 2.27 14015.32 40.10% 5.61%
LM BP IR Sep-06 2 1.12 6912.14 39.33% 4.62%
LM BP IR Sep-06 3 2.51 15508.90 39.99% 5.66%
LM BP IR Sep-06 4 2.31 14258.46 39.56% 5.77%
LM NP IR Sep-06 1 0.39 2414.04 37.88% 5.54%
LM NP IR Sep-06 2 0.51 3160.83 40.43% 5.81%
LM NP IR Sep-06 3 1.22 7519.99 38.40% 5.37%
LM NP IR Sep-06 4 1.72 10611.35 36.84% 4.62%
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Ground Cover Data
Mulch Plastic Row Date Rep %Weeds
%Bare
Ground %Clover
BG BP BR Jul-05 1 0.94 0.06 0.00
BG BP BR Jul-05 2 0.90 0.10 0.00
BG BP BR Jul-05 3 0.91 0.09 0.00
BG BP BR Jul-05 4 0.91 0.09 0.00
BG NP BR Jul-05 1 0.85 0.15 0.00
BG NP BR Jul-05 2 0.94 0.06 0.00
BG NP BR Jul-05 3 0.85 0.15 0.00
BG NP BR Jul-05 4 0.92 0.08 0.00
BG BP IR Jul-05 1 0.00 1.00 0.00
BG BP IR Jul-05 2 0.00 1.00 0.00
BG BP IR Jul-05 3 0.00 1.00 0.00
BG BP IR Jul-05 4 0.00 1.00 0.00
BG NP IR Jul-05 1 0.16 0.84 0.00
BG NP IR Jul-05 2 0.15 0.85 0.00
BG NP IR Jul-05 3 0.11 0.89 0.00
BG NP IR Jul-05 4 0.20 0.80 0.00
LM BP BR Jul-05 1 0.04 0.03 0.51
LM BP BR Jul-05 2 0.09 0.06 0.39
LM BP BR Jul-05 3 0.07 0.08 0.54
LM BP BR Jul-05 4 0.12 0.04 0.54
LM NP BR Jul-05 1 0.10 0.06 0.43
LM NP BR Jul-05 2 0.09 0.10 0.35
LM NP BR Jul-05 3 0.10 0.06 0.47
LM NP BR Jul-05 4 0.15 0.09 0.46
LM BP IR Jul-05 1 0.00 1.00 0.00
LM BP IR Jul-05 2 0.00 1.00 0.00
LM BP IR Jul-05 3 0.00 1.00 0.00
LM BP IR Jul-05 4 0.00 1.00 0.00
LM NP . IR Jul-05 1 0.13 0.87 0.00
LM NP IR Jul-05 2 0.09 0.91 0.00
LM NP IR Jul-05 3 0.09 0.91 0.00
LM NP IR Jul-05 4 0.41 0.59 0.00
BG BP BR Oct-05 1 0.06 0.94 0.00
BG BP BR Oct-05 2 0.05 0.95 0.00
BG BP BR Oct-05 3 0.06 0.94 0.00
BG BP BR Oct-05 4 0.09 0.91 0.00
BG NP BR Oct-05 1 0.13 0.87 0.00
BG NP BR Oct-05 2 0.09 0.91 0.00
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BG NP BR Oct-05 3 0.06 0.94 0.00
BG NP BR Oct-05 4 0.10 0.90 0.00
BG BP IR Oct-05 1 0.00 1.00 0.00
BG BP IR Oct-05 2 0.00 1.00 0.00
BG BP IR Oct-05 3 0.00 1.00 0.00
BG BP IR Oct-05 4 0.00 1.00 0.00
BG NP IR Oct-05 1 0.05 0.95 0.00
BG NP IR Oct-05 2 0.03 0.97 0.00
BG NP IR Oct-05 3 0.04 0.96 0.00
BG NP IR Oct-05 4 0.07 0.93 0.00
LM BP BR Oct-05 1 0.71 0.13 0.15
LM BP BR Oct-05 2 0.48 0.35 0.17
LM BP BR Oct-05 3 0.16 0.10 0.73
LM BP BR Oct-05 4 0.33 0.19 0.48
LM NP BR Oct-05 1 0.23 0.09 0.67
LM NP BR Oct-05 2 0.62 0.20 0.17
LM NP BR Oct-05 3 0.07 0.06 0.87
LM NP BR Oct-05 4 0.00 0.02 0.98
LM BP IR Oct-05 1 0.00 1.00 0.00
LM BP IR Oct-05 2 0.00 1.00 0.00
LM BP IR Oct-05 3 0.00 1.00 0.00
LM BP IR Oct-05 4 0.00 1.00 0.00
LM NP IR Oct-05 1 0.15 0.85 0.00
LM NP IR Oct-05 2 0.09 0.91 0.00
LM NP IR Oct-05 3 0.17 0.83 0.00
LM NP IR Oct-05 4 0.09 0.91 0.00
BG BP BR Jun-06 1 0.08 0.92 0.00
BG BP BR Jun-06 2 0.07 0.93 0.00
BG BP BR Jun-06 3 0.15 0.85 0.00
BG BP BR Jun-06 4 0.09 0.91 0.00
BG NP BR Jun-06 1 0.11 0.89 0.00
BG NP BR Jun-06 2 0.13 0.87 0.00
BG NP BR Jun-06 3 0.09 0.91 0.00
BG NP BR Jun-06 4 0.12 0.88 0.00
BG BP IR Jun-06 1 0.00 1.00 0.00
BG BP IR Jun-06 2 0.00 1.00 0.00
BG BP IR Jun-06 3 0.00 1.00 0.00
BG BP IR Jun-06 4 0.00 1.00 0.00
BG NP IR Jun-06 1 0.08 0.92 0.00
BG NP IR Jun-06 2 0.21 0.79 0.00
BG NP IR Jun-06 3 0.05 0.95 0.00
BG NP IR Jun-06 4 0.16 0.84 0.00
LM BP BR Jun-06 1 0.22 0.00 0.78
LM BP BR Jun-0& 2 0.13 0.00 0.87
LM BP BR Jun-06 3 0.05 0.00 0.95
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LM BP BR Jun-06 4 0.08 0.00 0.92
LM NP BR Jun-06 1 0.07 0.00 0.93
LM NP BR Jun-06 2 0.25 0.00 0.75
LM NP BR Jun-06 3 0.08 0.00 0.92
LM NP BR Jun-06 4 0.03 0.00 0.97
LM BP IR Jun-06 1 0.00 1.00 0.00
LM BP IR Jun-06 2 0.00 1.00 0.00
LM BP IR Jun-06 3 0.00 1.00 0.00
LM BP IR Jun-06 4 0.00 1.00 0.00
LM NP IR Jun-06 1 0.93 0.07 0.00
LM NP IR Jun-06 2 0.94 0.06 0.00
LM NP IR Jun-06 3 0.96 0.04 0.00
LM NP IR Jun-06 4 0.81 0.19 0.00
BG BP BR Sep-06 1 0.15 0.85 0.00
BG BP BR Sep-06 2 0.19 0.81 0.00
BG BP BR Sep-06 3 0.20 0.80 0.00
BG BP BR Sep-06 4 0.17 0.83 0.00
BG NP BR Sep-06 1 0.17 0.83 0.00
BG NP BR Sep-06 2 0.16 0.84 0.00
BG NP BR Sep-06 3 0.10 0.90 0.00
BG NP BR Sep-06 4 0.19 0.81 0.00
BG BP IR Sep-06 1 0.00 1.00 0.00
BG BP IR Sep-06 2 0.00 1.00 0.00
BG BP IR Sep-06 3 0.00 1.00 0.00
BG BP IR Sep-06 4 0.00 1.00 0.00
BG NP IR Sep-06 1 0.15 0.85 0.00
BG NP IR Sep-06 2 0.13 0.87 0.00
BG NP IR Sep-06 3 0.10 0.90 0.00
BG NP IR Sep-06 4 0.14 0.86 0.00
LM BP BR Sep-06 1 0.09 0.00 0.91
LM BP BR Sep-06 2 0.17 0.00 0.83
LM BP BR Sep-06 3 0.18 0.00 0.82
LM BP BR Sep-06 4 0.14 0.00 0.86
LM NP BR Sep-06 1 0.12 0.00 0.88
LM NP BR Sep-06 2 0.22 0.00 0.78
LM NP BR Sep-06 3 0.14 0.00 0.86
LM NP BR Sep-06 4 0.13 0.00 0.87
LM BP IR Sep-06 1 0.00 1.00 0.00
LM BP IR Sep-06 2 0.00 1.00 0.00
LM BP IR Sep-06 3 0.00 1.00 0.00
LM BP IR Sep-06 4 0.00 1.00 0.00
LM NP IR Sep-06 1 0.88 0.12 0.00
LM NP IR Sep-06 2 0.91 0.09 0.00
LM NP IR Sep-06 3 0.91 0.09 0.00
LM NP IR Sep-06 4 0.83 0.17 0.00
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